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PREFACE. 



Officebs of Health, as well as Naval and Military Medical 
Officersj have often to determine tlie nature of the suspended 
matters in water used for drinking. In an Hygienic point of 
view, the import of these suspended matters must vary with 
their properties, whether mechanical, chemical, or vital. 

Mineral particles may alFect health, on account of their 
mechaaical action, as for example, when mineral ailt of clay, or 
fine sand causes diarrhcea. Dead animal and vegetable sub- 
atances may have more important effects, as, when suspended 
^cal matter produces irritation of the whole alimentary tract. 
On the other hand, living things, such as the ova of Entozoa, 
the nematoid worms, and small leeches may give rise at once to 
certain grave disorders, or Algte may act on sulphates, and dis- 
engage sulphuretted hydrogen. There are, however, numerous 
living creatures, both animal and vegetable, found in drinking 
water, to which no special effect on health can be at present 
assigned ; they may he important only as showing the presence 
of organic impurities, which serve as their pabulum, or as 
indicating putrefaction. Farther observation may, neverthe- 
less, prove them to he of deeper sanitary signiticanee, and 
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even now, though there is no good evidence of their hurtful 
action, no one would hesitate to condemn a water containing 
Bacteria or fungi, or swarming with the lower forms of life. 
At any rate, whatever may be the conclusions hereafter arrived 
at, as to the sanitary import of the innumerahle suspended 
matters, it cannot be doubted that Medical Officers of Health 
should be able to state what they are. This must be done 
chiefly by the microscope ; but, as it is often difficult for those 
who are unacquainted with Natural History, even with a 
voluminous wort of reference in their hands, to determine the 
nature of the various objects that may present themselves, the 
design of the following synopsis is to furnish a number of 
figures of those objects, with such a commentary as may 
enable them to be identified. No attempt has been made to 
link particular forms with special effects ; it is doubtful 
indeed, if this be possible at present, beyond a limited extent, 
being rather a point for the enquiry of future times, which 
this little work can merely purport to aid. 

The Tables and figures may also prove useful to young 
naturalists, who are beginning to investigate the world of 
waters, that wonderful world, in a single drop of which we 
may behold varieties of form, almost as numerous as those 
upon the surface of the great globe itself. Many books have 
been published with a similar object in view; but one more 
may find a place, to facOitate the study of a very interesting 
department of Natural Science. 

In reference to the Plates, by way of apology, it may be 
mentioned that, with the view of lessening the expense of 
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PREFACE. IX 

publication, the figures have been drawn with pen and ink, 
but, though they cannot pretend to the fineness and delicacy of 
steel engravingSj some artistic effect has been preserved, and 
it is hoped that they will answer, equally well, the purpose for 
which they are intended. 

To Professor Parkes, P.R.S,, the thanks of the author are 
especially due, for his valuable advice and guidance, in 

rendering the treatment of the subject as practical aa 
possible. 



Wbsto.n Gkovb Eoad, 

woolston, souteahptok, 
October lit, 1876. 
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A GUIDE 

MIOROSCOPICAL EXAMINATION 

DKINKING WATEK. 



INTRODUCTION. 

Mope of Collecting Sediments asd Placing them undeb 
THE Microscope — Microscopical Powers — Immersion- 

LENSEa. 

When water is very turbid, from an obviously impure sourcej 
it is easy enougli to obtain a sufficient amount of sedimentary 
matter for microscopical examination, and a just estimate of 
tbe unfitness of such water for drinking purposes may be tbus 
readily formed. But it more frequently happens that the 
deposit, even after long standing, is but slight, and when this 
is the case, we must have recourse to special means by which 
the whole, or a large amount of the matters in suspension may 
he concentrated, or collected together within a amaU compasa. 
In the first place a tall glass vessel will be required, a litre or 
half-litre measure glass will answer very well, and when filled 
up to tbe marii, a circular disc of glass, resting upon a 
horizontal loop at tbe end of a long wire, should be let down 
to the bottom of the vessel, and the whole ari'angemcnt, lightly 
covered, set aside for twenty-four or forty-eight hours, as the 
case mav be. 
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2 INTRODUCTION. 

At the end of the specified time, the water may 1je siphoned 
off with a piece of india-rubber tubing, only leaving a thin 
stratum over the glass disc. This should now be carefully 
raised, and laid upon a piece of blotting-paper, so as to dry 
its under surface, when it may be at once transferred to the 
microscope, with a large piece of thin covering glass so placed 
upon it as to exclude all air-bubbles. 

Another good plan is to siphon off the water until only a 
sufficient quantity remains to permit the sediment to be 
shaken up with it, and poured into a tall conical glass, from 
which, after standing again for a short time, portions may be 
taken up by means of a pipette, and placed on a slide for 
exalmination, A thin glass cover is always required, not only 
to equalize the refraction, but to confine the fluid and prevent 
evaporation, by which an obstructive dew would naturally form 
upon the object glass. In the manner just mentioned the speci- 
men of well-water sediment represented in Plate XXIII. was pre- 
pared. The gelatinous matter, developed bythe bacteria-like cells 
at the lower part of the figure, (a) was only loosely adherent at 
the close of the first day ; but, subsequently to this, or during 
the nest forty-eight hours, it formed a delicate but perfect in- 
crustation at the bottom of vessel. Many of the little bodies, 
detached from the gelatinous frond, were seen iu active motion 
in the immediate vicinity. More definite fronds, with still 
more minute bacteriform bodies growing upon a decomposing 
spray of pond weed, are shown in Plate VII. as seen with a 
sixteenth of an inch immersion-lens. The first of these forms, 
at least, would seem to exhibit an alliance with the Palmellacete, 
while others, which are very readily confounded with them, 
show a marked affinity with the Oscillatorians [see further 
remarks on this subject under the head of Bacteriaceai). 

It will be apparent, from tbe foregoing observations, that the 
sediments of comparatively clear water require the very highest 
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INTEODUCTION. 3 

topical powers for their investigation, and the employ- 
ment of immersion-lenses if available. Pitamentous algse, 
even narrower than trae bacteria, may be thus frequently 
brought into view, as well as the delicate flagellte or loco- 
motive organs of monads, whose bodies alone would be 
scarcely visible with lower powers. It is also important to 
mention that, by these means, even in the absence of ordi- 
nary amtEbie, particles of protoplasm of bacterium size, 
exhibitin}^ amoabiform movements, are often discernible. 
Lastly, very finely-divided mineral matter in suspension, 
giving rise to milkiness or haze, can only be studied with 
immersion -lenses, though certain cases may occur in which 
no objective cause of these conditions can be detected 
microscopically . 

Mineral matters of various hues in the soil, through or over 
which water percolates or flows, are the more usual causes of 
discoloration and turbidity. Peroxide of iron, in parti- 
cular, may be mentioned as the source of the brown eloudy 
appearance of water from the bine clay, as also, frequently, of 
the brown colour of pools in bog-lands, though this is more 
likely to arise from organic matter in a state of decay. In 
the coarser sediment, under snch circumstances, the micro- 
scopic forms of animal and vegetable life are litely to be 
abundant (viz., Rotifera and Infusoria, OscillatoriaceiB and 
Desmidiace<B). In ferruginous bog-water also the twin-spiral 
filaments of Didymohelia;, invested with a yellowish-brown 
gelatinous matter, and Leptothrix ochrea, a rather ill-defined 
mycelioid structure, may add to the general efiect. By 
reflected light, moreover, the fine amber tint of the Dia- 
tomace^f floating or resting, is quite brown. Some of the 
heterogeneous materials usually occurring in bog-water are 
represented in Plate XXIV. 
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SECTION I. 

Mineral Matters. (Plate I.) 

MiNERAt m ttpii m su ppu ion m -wiiei often fUP i tnibil U 
of a colour aid cl aracttr md citne ot tJieu niture "V\heii 
the particles ire kr.,e they will descend moic rapidlj bit 
when very s ibtle oi minutely d Mdod tlie suijeision being 
more complete i loi ger time "will be lequiied for tlie r s ib 
sidence. Lojkmg down thioiigh i considerable depth of the 
■water, with the glts& ■ve'^sel containmg it resting en a white 
ground, will ■afford some prepiratory information when com 
pared with a corresponding tiatum oi distilled watei m i 
second vessel obseived m a similii wi^ Ila/mcss oi peeu 
liarity of eoljui maj be tlus detc ted which woild be quite 
inappreciable m a thin lajei Vt th a long gli'-s tube a 
stratum of two or more feet might be obtai?iedj and the method 
is also valuable in obserring the effect of reagents or tests in 
water. In the light of preparatory information, it may be 
stated, moreover, that sandy particles and clay in suspension 
give a yellowish- white turbidity ; and on boiling the water, as 
Professor Parkes observes, " sand, chalk, and heavy particles of 
the kind will be deposited," and if it be a chalk water the 
calcium carbonate will carry down suspended sewage or vege- 
table matter, effecting a change of colour. Uuder such 
circumstances the sense of smell may afford confirmatory 
evidence. 

Silicious particles, as of flint or sand, are usually angular; 
and though often much rounded by rolling and attrition, 
vitreous fracture will be observable in many of tlicm, as shown 
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NATURE 01' SEDIMENTS. 5 

in Plate XXIII. It should be mentioned here, that a little 
sourec of fallacy may be occasioEed by the very frequent 
detachment of minute scales or chips from the margins of the 
covering glass, or the cstremity of the pipette, whea not 
properly ground, or even from the glass stoppers of bottles in 
which specimens are kept. On earefuUy inspecting the more 
minute particles of silicious matter, which are so easily diffused 
and suspended in water, their thin or scale-like character will 
be apparent. Particles of chalk, clay, and marl, on the other 
hand, are usually more rounded, but the former will be at once 
recognised by their solubility in acids. The crystalline forms 
of uumeroTis substances are frequently visible in the smallest 
molecules. Indeed, the study of the inorganic matters in the 
sediments of fresh water, is a branch of Microscopical Mine- 
ralogy which, is of growing interest and importance to the 
water analyst. It would of course include goniometry and 
spectrum analysis, and wiU no doubt receive the attention it 
deserves in time to come. 
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SECTION 11. 

Dead, or Decaying Organic Matter. 

Any of the forms (lestiribcd in tlie succceiliiig Section, as living 
plants and animals, may be found in the sediment of drinking 
water, either whole or fragmentary, in a dead and more or leas 
decayed state. Their recognition will, in many cases, he diffi- 
cult in consequence of the accnmulation of debris of different 
kinds about them, as well as their own altered condition. 
But, when the more unyielding structures remain intact, a little 
praotice, with the help of figures, will enable the observer to 
determine them with sufficient accuracy for ail practical 
purposes, 

A. Bead VegdaUe Matter. (Plates II. & III.) 

When the higher plants die down, those of a more humble 
kind seem to flourish with greater vigour, so that however 
shapeless the decaying masses may be, minute OsciUatorians, 
Bacteria, and their allies will usually be found in their vicinity. 
The breaking down of vegetable cells is of course attended with 
the discharge of the contained cell-sap, endochrome, &c. ; and 
these will soon assume an amorphous, or irregular granular 
appearance, in which the original green colour is here and 
there very evident. Its further change, however, is usually 
into an olivaceous or yellowish-brown tint. In some instances 
the albuminous inner coat of the vegetable cells, known as the 
primordial utricle, is seen much contracted within the cellulose 
coat, passing into an indigo purple tint in a more advanced 
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VEGETABLE AND ANIMAL PIIODUCTS. 7 

stage of decay. With a little care, tbe collapsed and crumpled 
cell walls may be recognised casually. But, very characteristic 
of decaying vegetable matter, if it appertain to vascular plants, 
is tbe occurrence of spiral vessels, or even the spiral fibres 
drawn out of the cells ; annular ducts, dotted and pitted tissue, 
and hairs, which, from their comparative indestructibility, are 
sometimes very beautifully dissected out, as, it were, by mace- 
ration. These at onee aiford a clue to the nature of the 
amorphous matter in connexion with which they are found. 

The little scales of " bog moss" (Sphagnum), with their 
porous or fenestrated cells, tbe discs and roots of duckweed 
(Lemna), and sprays of " pond weed" {Potamogeton), and the 
" stoueworts" {Chara and Nitella), may also be met with, more 
or less altered in colour, or otherwise. 

Amongst the vegetable products (Plate III.) not properly 
belonging to the fresh water, but indicating eontaminatiou 
from house refuse, may be mentioned the fibres of fabrics, 
such as haeu (1), the hemp of twine (2), cotton (3), and the 
diseoidal tissue of ordinary deal or pine (4), a structure, it may 
be remarlced, which is characteristic of the Coniferm as a whole, 

B. Bead Animal Matter. (Plates IV. & V.> 

Decaying animal, as well as vegetable matter, may consist 
of materials proper to the fresh water or foreign to it. To the 
first class belong, in particular, the dead bodies of the Entomos- 
traca (water fleas, &c.), and the numerous forms of segmented 
or Annulose animals, including the water-bears and mites, the 
larvie of aquatic insects, and the Annelida. Indeed the latter 
are often only to be recognised by their indestructible sette 
and ventral hoots, which may ultimately become quite isolated 
in the field. Animai products, not proper to the fresh water, 
may embrace the bodies or cxuvia; of terrestrial insects, house- 
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8 FIBRES — EPITHELIUM — OVA OF ENTOZOA. 

flies and others, often overgrown with Achlya, a parasitic 
siphonaceoua plant (Plate SIT. 5), and matters such as are 
represented in Plate V., to which the following references will 
apply :— 

1. Fibres of silk. 2. Wool. 3. Human hair. 4. Hair of 
rabbit — a, the shaft, and 6, the estremity. 5. Epithelium 
from the mouth. 6. Ditto from the cutaneous surface. 7. 
Striped muscular fibre, 8. A feather. 9, Portions of ditto, 
more highly magnified. 10. Scales of Lepidoptera. 

The scales of moths and butterflies are usually flat, with 
fine longitudinal fluting and a serrated extremity. Hairs 
properly so called have commonly a soft central axis of cells, 
often absorbed so as to form a medullary cavity. Wool, on 
the other hand, is much smaller and more compact in the 
centre, while the superficial imbrication of the component cells 
is more distinctly marked. Human epithelial scales are broad 
and flat, with an oval highly refringent nucleus and minute 
scattered points in the surrounding space. They resist mace- 
ration for a considerable time, and thus frequently percolate 
with other impurities from latrines into neighbouring wells. 

It may not be out of place here to call the attention of the 
observer to the possible presence of the eggs of Entozoa in the 
water under examination. All spherical and ovoid bodies with 
albuminous-looking and segmented contents should be looked 
upon with suspicion, until their real nature has been deter- 
mined; accurate measurements of them should be taken, and" 
s if possible. (See Plate XXII., Figs. 10—14.) 
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SECTIOJT III. 

Living Forms. 

The simplest grades of plants and animals or the Protophyta 
and Protozoa possess so many characters in common, that it is 
by no means easy to determine the true nature or position of 
numerous minute orgaDisma, which constantly present them- 
selves in the field of the microscope. The most reliable means 
of distinguishing them is founded upon physiological grounds, 
and more especially their mode of nutrition. For it is quite 
admitted that no structui-al particulars can be named, in 
the abstract, as characterizing the one more than the other. 
Of course, where the life history of any form has been satis- 
factorily traced out the determination must be certain ; as for 
example, when a Zoospore, furnished with motile organs or 
flagella, is found not only to originate in a bon3,-fidc plant, but 
ultimately to grow into one itself. Of such organisms, un- 
questionably, Dnjardin's Flagellata, or first Order of Infusoria 
(B, I. 2) (a) mainly, if not altogether, eousists. Others of a 
similar description usually associated in groups in a gelatinous 
frond, occur in the Volvocacete (A, II. 7). To the casual 
observer, the equivocal movements executed by the forms of 
doubtful position are more striliing than their intimate struc- 
ture, while the other parts of their history are quite out of the 
question. Indeed, in many eases, a claim to belong to the 
animal kingdom has been raised alone upon the exhibition of 
animal-like movements. The liability to error is therefore 
aU on one side, and as far as we know not a single genuine 
protozoon has ever been classed by the botanist in his domain, 
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10 MOVEMENTS OF PEOTOPHYTA AND PROTOZOA, 

while our greatest difficulty at the present time is to eliminate 
the protophyta from the realm of zoology. 

It will be scarcely doubted that the numerous species of 
Difflugia, Arcella, and Euglypha are veritable animals; but 
what are we to say of the equally numerous Amatb<e, now that 
we are acquainted with the truly vegetable Ama-hoids of Volvox, 
and of the roots of mosses, through the researches of Dr. Hicks, 
F.K.S. The phant Vibno and the rigid Diatom exhibit the 

pheiiomeDon of Rpontaneou'! movement, connected no doubt with 
the play of the same, or similar nutritive processes, developing 
dialytic current'^, which are on this account quite invisible, 
while they operate as a moving cause on moveable bodies. In 
this way the rigid diatom moves without change of form, and 
shall we say by the same law the extensile plasma of the 
passive amceboid is drawn out into pseudopodia, with the sem- 
blance of active, and even of voluntary motion ? 

The following kinds of movement may be noticed and com- 
pared in the two kingdoms : — 

PratopJiyta. Protozoa. 

, . , fWithout vibration Spirillum Gbegakisa. 

lOut special! 

''^™ I With vibration ... VilSBlo — 

I By pseudopodia... AmtaboidB of Volvos.. Amieba. 

By cilia Spores of Vauchebia.. PABAMEcrUM. 

By fiagella Euolena Pbkibinium. 

Above the lowest grades of plants and animals, or such as 
are notified in the preceding table, no difficulty can arise in 
assigning to every form its true position. 
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CLASSIFICATION OF THE FRESII-WATER ALG;B. 11 
A, Living Plants. 

COMPRISING THE MORE USUAL AQTtATlC ALG^E OCCURRING IN 
THE EXAMINATION Of DRINKING WATKR. 

Though our knowledge of the fresh-water Alg^ has become 
greatly extended of late years, we are still only in possession 
of fragmentary particulars in relation to many of the more 
humble forms ; and until the whole life-history of each has 
been satisfactorily traced out, it would be quite impossible to 
group them so as to be altogether free from objection. The 
classification here adopted cannot, therefore, purport to be 
perfect, but it is hoped that it may serve as a guide to the 
leading charactei's of the vegetable products usually presented 
to the observer in the microscopical examination of drinking 
Tvater. 



The numerous types of fresb-water AlgEC would appear to 
admit of natural distribution into three groups or sections, 
distinguished as follows : — 

Group I, Plants which, although for the most part es- 
hibiting spontaneous motion in themselves, have yet no special 
provision for movement in their reproductive elements. 

Families included in this group, viz. : — 

1. Bacteriace^s. (Bacttria, o? Coim.) 4. Palmellacete. 
S. Oscillatoriace<B. 5. Desmidiacea. 

3. Noslochaceee, 6. DiatomacetB. 

Group II. Plants in whict motile {i.e., ciliated or flagellate) 
cells play the most conspicuous part, either separately, simply 
aggregated, or organically united in a definite ] 
gelatinous frond. 
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13 COHN'S AKRANGEMEHT OP BACTERIA. 

This group includes a single family, viz. ; — 

7. Volvocaceis. 

Group III. Plants in which all movement is confined to 
the reproductive elements, comprising the remaining families, 
viz. : — 

8. Pediastracete. !■'!. Confervacea. 

9. Ulvacea. 14, (Edoffoniacete. 

10. Aiiioajstace<e. 15. Cheiophoracete. 

11. Sipkonaceie, 16. Batracliospermace^. 
13. Zygnemaceis. 17. Characea. 



Definition of the foregoing Families, and of the more important 
Genera appertaining to them. 

GROUP I. 
Family I, — Bacleriace^. (Plates VI, & VII.} 

Under the head of Bacteria, Cohn has included all the very 
minute spherical, elongated, rod-like, straight, and spiral fila- 
mentous plants endowed with more or less active spontaneous 
motion ; and now found to be associated with putrefaction and 
other conditions of hygienic importance. 

The annexed table is in accordance with Dr. Cohn's own 
classification, which he admits must he only provisional, until 
something more definite is known of the nature and affinities 
of these interesting organisms. Though the species are not 
separately described, it was considered advisable to retain 
them in the table to facilitate further reference, should it be 
found necessary. 
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COHfr'S ARRANGEMENT OF BACTERIA. 



Bacteria (Colm), 



A. SPR^CBnEACTERIA.., 

(Minute jostling 

Bphei'ulea.) 



B. MlCEOBACTRRTi, .. 



(c) erGpu9«ulum (Ehr.) 

candidna (Colin) 



Intens (Schrteter) 

anrantiaoue (Sch.) 
chlorinuB (Sch.) 
cyan US (Sch.) 
Tiolaceus (Scb.] 

vaccina (Coho) 
diphtheri.us (Dai-telJ 
Beyticus (Kiebs) 
bombvcis (Ilechamp) 



(;, ;) lineolft (El,r.) 

In broolia So, 
xaiitliium (Sch.) 
Byncyanuiu (Sch.) 



C. DEaifOBftCtEBTA ., 

(Straight, flexible 
or rapidly undu- 
lating filaments.) 



D. Spibob*ctbma.., 
(Spiral fihimi^nts, 
rigid, or flexi- 
ble.) 



{mj ulna^Kohn) 

Similar t" the former, 
anthraoia iCohn) 
In the biood, in malig- 
nant pustule. 



(o) ™gula(Ehr.) 
(ji) serpens (Ehr.) 

Spirilluni, 
(5) torn,. (Hit.) 
M unduia (Cohn) 
(.) voMMl (Ihr.) 

Spifochmta. 
{() plicatllia (Ehr.) 
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14 BACTERIA AND THEIB ALLIES COMPARED. 

While there is little doubt of the intimate relationship 
esistiug between the larger forms of the preceding table and 
the Oscillator ians, Bacterium termo and its immediate allies are 
involved in much obscurity as to their real nature and botanical 
affinities, seeing that their supposed position in the animal 
kingdom is now no longer tenable. The slightly dumb-bell 
shape of the true putrefactive Bacterium manifests a very 
significant correspondence with the form represented in 
Plate XXIII., developed- in the sediment of well-water, and 
with many others such as that shown in Plate VII., occurring 
amongst decomposing Algie. 

All analogy would go to indicate that the Zooglcea form of 
Bacterium termo may be regarded as the primary or normal 
state of this organism, the surrounding gelatinous matter 
being simply the representative of that which forms the 
indefinite frond of Mia'oAaloa or Palmella for example. 

Purthcr, when the matrix; breaks down, and the sepa- 
rate little Bacteria detach themselves from it, they often 
commence those active movements which are in some inti- 
mate way connected with their nutrition. Even many 
Diatomuce<B which are normally fixed to, or included in 
a gelatinous frond are motionless until they have become 
free from it, when the movements they exhibit are known 
to bear a certain relation to the shape of the frustule, being 
rectilinear when the latter is narrow, but more irregular 
when it ia of a different form. The subsequent history of 
Bacteria has been variously represented by autliors, but our 
space will not admit of further enlargement upon this 
subject. 

The carbon of the higher aquatic plants is derived from the 
carbonic acid present in the water, or liberated by the decom- 
position of carbonates, while that of the molecular and more 
minute filamentous Alg^ [Micrococcus, Bacterium, %<(:.) is usually 
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derived from the vegetable aculs that may be in combination 
witb a base, as for example, the T of Tartrate of Ammonia, 

Dr. Cohn's researches go to show that, not only will Bacteria 
flourish in solutions of the salt just mentioned, or in the 
absence of organic matter, but that even in this case the 
genuine putrefactive odour is evolved. This important fact 
would therefore link the presence of Bacteria with putre- 
faction as a process quite distinct from simple decay, with 
which fungous-life is more particularly a 



Family II. — Osdllatoriacea:. (Plate VIII.) 

These very simple plants consist of tubular filaments, with or 
without a gelatinous investment, and h'iving faint or rich b'uish- 
green or purple coloured contents, oi endoehiome, in which, as 
the filaments elongate, a transveise segmentition takes plj,ce, 
giving rise to the deceptive appeaiance of cells m single 
series. The filaments may be quite tree, oi disposed in bundles 
or strata. In the free state, theii peculiar animal-hke move- 
ments render them objects of interest to the micioscoptst 
Branching, in the true sense of the terra, is quite toieign to 
these plants, which multiply by transverse fission ; but of their 
sexual reproduction nothing is precisely known. Excluding 
the Bacteria of Cohn, they are divided into several sub- 
"wbich are easily distinguished in the following 



Sttb-familiis. Genera, 

- It l^mLwrnf,, te°''^ "' '''' ^''^,'!^]o^ciUaiorua-... (1.) OsciLLATOElA. 

I -a J (Lik«Oacillakiiia,,butl , , ,•>■, t 

|h=) In luta or ,»;».} *•'■»»" (30I.™bya. 

a )£-lMoaoi.I...Jj,,,;„^ . l„op.rl %««««. ... (4.) aoyio..H.i. 

p I nient ) (3.) MrcHOCOLEDS. 

\Taperitlg, with a large basal call £wuiariecE ... (Cj RlvulAKli. 
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It is highly probable that many of the supposed members 
of Oscillatoriacem arc truly referable to the succeeding family 
{Nostochacea). 

On carefully inspecting a fair specimen of water rich in 
Algje of different kinds, it will usually be easy to trace 
examples of Oscillaloriea ranging from the proportions of 
ordinary Conferva to the diameter of Bacterium termo. The 
same phenomena of endochrome-cleavage and spontaneous 
movement will be seen to occur in all cases, in a more or less 
marked degree; and indeed any differences distinguishable iu 
the smaller, as compared with the larger forms, can only be said 
to be of a relative kind, and apparently in no way contraindicate 
a prevailing unity of type. Frequeatly also the smallest 
moving poiuts or molecules observaljle in the field, instead of 
being refenble to the genus Mkrococcus, are but segments of 
the moie oiinute filimentarv species or varieties, as the case 
may be foi ei en if their cyliudrical form is not demonstrable 
to tbe c>e their peculiar refiartne properties will enable us to 
link tbera with tbe less equnoeal fragments always to be 
found m the sime vicinitT 

In tbe punctiform fi a^^mentary, or filamentous plants of 
&millei Si7i^ than he idmitted Oscillatorians, it is impossible 
to distinguish ^ primordial utiicle and a cellulose coat, and of 
course also difficult to dettrmme the precise nature of the seg- 
mentition In the Ostt/Iat ncte, however, tbe endochrome 
suffeis cleii'ige v\bile the pnmordial utricle and the cellulose 
tube take no part m tbe piocess being only capable of simple 
giowth ltd extension In the Confervacea and other fila- 
mentous Al^Ee on the crutnij both the primordial utricle 
and the endochrome are engaged in tbe segmentation of the 
filament, within the cellulose coat, to which, nevertheless, the 
transverse septa and a new internal layer are added. 

In a very interesting paper published in the Quarterly Journal 



Hosted byGOOgIC 



DEVELOPMENT OF BACTERIA— NOSTOCHACEjE. 17 

0/ Microscopical Science, vol. i. 1861, Dr. B. Hicks, F.R.S., 
has touched a most important subject in what he has 
termed the Diamorphosis of Lyngbya muralis. This plant, 
though confounded by some with the genuine Confervm, 
is now generally admitted to be an ally of the Oscillatorians, 
and as such at least one of its modes of reproduction, or 
transitional phases, presents a suggestive bearing upon all the 
members of this family, and thereby, it may be fairly presumed, 
upon Bacltriacea in general. We thus perceive how slender 
are the grounds upon which we can assume almost any palmel- 
laceous plant to be a distinct entity, and in this remark may 
be included some forms reputedly belonging to the Ulvacets. 
Let us suppose for a moment that the minute spirilla and 
even Bacterium termo itself are in the category of the fila- 
mentous algse, then how small must be their reproductive 
gonidia ! 

From actual observation of the spirillum common in bilge- 
water,! can safely say that the moving particles in which it 
originates, however small they may have been in the first 
instance, are not only very minute, but quite shapeless. If 
these reproductive particles are visibly so small in relation to 
the diameter of a normal filament of Lyngbya muralis, how 
minute must they be in the ease of Baclerium termo ! They 
might readily escape the keenest scrutiny of the advocates of 
equivocal ge Deration. 

Family lM.--~Nostochace(S. (Plate "V'lll.) 

Plants consisting of microscopic moniliform filaments of 
cells iu series, usually coiled, curved, or entangled in a gelati- 
nous matrix constituting the frond, which may be round or 
foliaceons, linear, or formless. They arc found on damp 



Hosted byGOOgIC 



18 CHAEACTERS OF KOSTOCnACE^— PALMELLACE^. 

ground, or in water, floating on tlie top, or at the bottom, at- 
tached to stones in rivulets and streams, or in braeliish ditches. 
The characters of the frond snfficiently distinguish the three 
more important genera, thus — 



Expanded,.. Globular or i 
EhngnUd ... Curved, lint; 
'■Formlesa ... Often a float 



Besides simple multij. 
longitudinal as well as I 
dications of the existenc 

presence of certain vesicular cells (supposed to be spermatic ?) 
amongst the ordinary ones ; which latter are, moreover, here 
and there further developed into sporangial cells, producing 
true spores from which new filaments arise. This process 
appears to have been distinctly observed by Thuret in Nostoc 
verrucosum. 

The three remaining families of this section arc, strictly 
speaking, composed of unicellular plants — i.e., consisting essen- 
tially of a single cell, which may be solitary or associated with 
others, in no very definite order, or as a brittle filament ; cells 
multiplying by fission and reproducing by conjugation. 



Family IV. — PahneUacea. (Plate IX.) 

Green cells (often red), spherical or ovate, in a more or 
less consistent or definitely formed gelatinous material, consti- 
tuting a frond, so called ; the cells multiplying by simple 
fission, without gemmation. Of the numerous genera referred 
to this family, the following may be given as good examples — 
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Indefinite or ( Mucoid, ^oalinsf, with minute cella (1.) MioaoHAtOA. 

«Vta ^""'''^' "'"' "^^ globular I ^2_j p^^^^^j,^ 



More conaie- f"'"^"'"' ^""^'•^'"S numerous distinct J ,g^, ^,jjjj^,^,^^j^gjg_ 

■ ■anddeii-J^™',^ •.■■■,■ ; ;" T ■■:;.—■.■.■■ ) 



'j Bandlike, simple, cr branched, with cells j 
ir fours in singie s 



. BanQiiKe, simnie, cr orancnaa, witn ceiiB j ,, . rr , 

" ^"™'- in twoa or fou^ in Einuie aeries ^*-^ HORMOSPOBA. 



Though the precise limits of the Palmellacete are yet but 
imperfectly defined, these plants arc of considerable iuterest to 
the water analyst, they so frequently find their way into 
eiatcrns and reservoirs, and thus make their appearance in the 
deposits of drinking water. Several genera which would 
appear to be more correctly referrihle to the VolvocaceiB, are 
usually confounded with them; and the accumulation of 
synonyms has only added to the confusion. 

To illustrate inuitiplication by fission in the PalmellaceiB, we 
shall instance the genua Coccochloris, which will enable us to 
see what httle more is required to meet the conditions observ- 
able in the Desmidiacea and Diatomacets respectively. 

In Coccochloris (3 a and d) binary subdivision, with the suc- 
cessive formation of a cellulose and hyaline invescment, seems 
to go on practically without limit, a fresh impetus to the 
process being given by the conjugation and blending of two 
cndocliromcs (c), in which repeated fission goes forward as before, 
i'his is, in effect, also what takes place in the Desmidiacere and 
Diaiomacede, and the observation is so far correct, even. 
though Coccochloris and its allies should be, as some suppose, 
but the gouidia of Lichens in a certain phase of development. 



Family V. — Desmidiacece. (Plate IX,) 

These are unicellular plants, usually of an exceedingly rich 
green colour, nearly exclusively confined to fresh water, occur- 
ring singly, or remaining in contact after binary subdivision, 

c 2 



Ho.i.db,Googlc 



20 CLASSIFICATION OF DESMIDIAC2E— DIATOM ACEjE. 



so aa to form more or less brittle threads of cells in linear 
series. A eutural line running round the cell-wall transversely, 
marlcs it off into two symmetrical halves, and cleavage takes 
place at this line, preparatory to the gemmation of two new 
half frustules from the old ones thus separated. The forms of 
these cells are very beautiful and varied, and chiefly charac- 
terize the genera, which admit of the foUoTving arrangement : — 

/plain and 




Family VI. — Diutomace/p, (Plate X.) 

Like the former family, the Diatomacece are unicellular plants, 
in some instances isolated, in others cohering in chains or fila- 
ments, or in sorae definite way. The cell wall, however, is 
composed of a glassy or silicious material, instead of cellulose, 
which is found in all other vegetable cells ; and the endo- 
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chrome is usually of a rich amber tint instead of green. 
They exhibit also much symmetry and beauty in the forms of 
the frustules, which are often so exquisitely sculptured as to 
afford excellent test objects for the microscope. 

Each fi'ustule consists of a new and an old half or valve, as 
noticed in the Desmidiace^, but, the margins of the old valve 
overlap those of the new one, and thus results the so-called 
cingulum or "middle piece," which ia not only capable of 
elongation by growth, but also by one portion sliding upon 
the other, telescope fashion, so as to make provision for the 
endogenous development of two new half frustules by fission 
and gemmation couibined. From this arrangement it follows 
that the cells of each successive generation must be narrower 
than those within which they arise, by at least the whole thick- 
ness of the cell wall. Here then is the explanation of the 
great disparity of size so frequently observed in members of 
the same species. Moreover, we thus also see why it is that 
after the conjugation of two frustules, the resulting sporangia! 
cell, in which the process jnst described commences, should be 
so much larger than the parent cells. 

The genera of Diatomace^ are too numerous to be sepa- 
rately defined in this treatise ; but the annexed table, with the 
figures arranged in the same order, will assist in the recogni- 
tion of the more usual fresh water forms ; — 
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(Eiimlie^ ... arei 



■■■■■■ 1 band .. [ * Meb dioh 

immilar \ * "'"^ '^'™° ^ PsiiBitiBii. 

Stiiffl (Single.... 8 DBBiiooi.i 

0U9 ( In B close thiin 7 Oddhiididu 

Strlie ( In a agzag chain 8 I>uioii:i. 
scarcely 1 



,4Cjlind.tea!,i.r glfhl, 






"""" j Depressed, borders I 



\Mueh doDBtted ... 
Elliptical 



™"1o%oJu'S »}. 



■ledbjon 



Villi a stalk 18 

Vlthout a Etalt 19 

VitboDl a Etalk SO 

Vitb a stalk 21 

oiB^ioiiemeie Wedge.^liaped ...... Witb a stalk .3 

contiuuoDs iS 

(led with 1 



U»^.i!^...{i"^"^'»|^';»': 



(Sttiffi dotted with j^^ H.vicoia: 
J ("iraMversebap"!^ SrinBOKiiB. 






vold.inflatad... 



.dose writs 28 TEiei.cxoi.ai 
. zlgiag Chun .U lucLUiu 



llfllf- 



[hike CifuMla, Frond Dlaji ento s 31. tiiciOMiEHi 
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Family Yll.— Volvocacco!. (Plate XI.) 

This family is giifficiently defined in tke terma of Section II., 
and it will only be necessary to characterize the leading 
genera. 

. (Single, two, or four in namber, remsiniag united ''y I n i Pbotococcds. 
t,% incomplete cleavage i 

il ■ (°'f;r''"i''""""'"S"'"^"'B°'"*"°"!(2.)lBr.»«p»«». 



! 

inlj distributed in a round or oval frond (4.) PiKDOEii 

a Miituallj united by stolons, but ( "taEs". ( '^' '^'"*™"- 
I oiiginally distinct 1 In splierioal j ^^_^ VoLVOX. 



s§, I 



The iifc history of Protococcus, ao far as it has been traced 
out by Cohn and others, presents such a variety of conditions 
and stages that it is difficult to retain them in the memory. 
It presents, however, so cloae a relationship to Vohox, that it 
would be well to compare the two forms carefully and contrast 
both with Pediastrum and Hydrodictyon. 

In one developmental stage of Protococcus, a motile cell 
encysted after a fashion, breaks up into four by cleavage, but 
frequently these remain united by their beaked extremity, 
when the cleavage has not been quite completed, thus pro- 
ducing a compound form strikingly suggestive of Volvox, which 
is simply a wider extension of a similar condition. 

The Volvos sphere results from the segmentation of a 
single mass of endochrome, the ultimate subdivisions of which 
assume the flagellate motile character, and become organically 
united by the mutual blending of little stolon-like extensions, 
piercing the hyaline investments, which become hexagonal by 
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mutual contact and compTcssion. This union also takes place 
in the ceils of Gonium, while in numerous other Volvocace<e, as in 
Pandorina, it never happens, but the cells simply He in juxta- 
position. As before intimated, the connexion of the four motile 
cells of Protococcus arises from the incomplete cleavage of the 
original ccU, while the communication subsisting between the 
cells of Volvox and Gonium is sequential to complete 
cleavage. 

The union of primary distinct elements to constitute what 
we must regard as the perfect organism is further seen in the 
Pediastre<e, which are at present, obviously incorrectly, asso- 
ciated with the Desmidiacete, and in the remarkable genus 
Hydrodiclyon, supposed to be siphonaeeous. These are pro- 
Y arranged by themselves in the next Section. 



Pamiiv N\ll.—Pediaslrace(B. {Plate XI.) 

As defiited in the preceding paragraph, including at least 
three genera. 

1. Cells disposed in radiate diseoidal fronds) „ , „ ,. , 

'■ 1(1.) Pediastrum. 

always minute j 

2. Cells like those of a Pediastrum, but) ^ , , 

\ Ccemlrum. 
m a spherical frond J 

3. Cells disposed in a reticulate saceulus,} ,„ , .. , ,. 

, . f (H.) Uydroaictyon. 

often attaining a considerable size . . . ] 

In Pediastrum the form originates in the cleavage of an 
endocbrome into two, then four, and finally some multiple of 
this, when a radial frondose expansion is formed by the juxta- 
position, and union of the cells in some definite i: 
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In Hydrodictyon,ont\ie other han(l,a motile cell breaksup into 
numerous distinct endoehromes, which acquire a cellulose coat, 
and so arrange themselves as to form a reticulatiou of minute 
cyhndrical cells, which gradually increase iu size, and finally 
attain the character and dimensions they exhibit in the perfect 
plant. Hydrodictypn would therefore appear to hold a rela- 
tionship to Pediaslrum, similar to that which Volvos; bears to 
Gonium or Protococcua, The latter organisms being made up of 
motde, and the former of ordinary vegetable cells. 



Family IS.^ — Ulvacea;. 

Plants composed of a single or double layer of green 
polyhedral cells, multiplying by fission, disposed in tabular or 
tubular frondose extensions, chiefly marine, but in some few 
instances occurring in brackish or fresh water. 

The long tubular fronds of Enteromorpha intestinalis are 
sometimes found in fresh-water ditches, bnt perhaps more 
usually in brackish or salt water. 



Family X. — Apiocyxtacete. Sip/tonoid (unicellular) Al^a. 
(Put. XI.) 

The members of this family seem to be grouped with the 
Palmellacece as a matter of convenience. They are, however, 
quite distinct in their habits and relations. The fronds are 
composed of single cells, usually fixed at one end, and the 
reproductive elements arc developed iu the same cells, appa- 
rently engaging their whole contents. The following genera 
will serve for illustration ; — 
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irregular, 
slU^IIte 



Dehiscence 
\ circumclaaile 



gtaiiukau 



U2.) Htdbocktidm. 



gonidia, which are Us.) OfhiocttidM. 

dieperaed when ri^ . ) 
Cjlindrioal, straight, \ 

with 8 gooidia foim- 

ingaoumhel, liketlieUl) Sciadium. 

parent cell, at ita ex- 1 

' tremity ' 

'Globose, with a lid,-) 



upon 



r(5.) Chttkidicm. 



iand EeniHng their . 
dicle inwards ) 
Flask shaped, grow in e\ 
within cells and 
pieroing the walls to ? (6,) PiTHlUM. 
discharge their go- 



Family 'K.l.—Sipkonacete. {Pjate XII,) 

Fronds unicellular, or composed of a eontinuous extension 
of simple membrane, with tlie reproductive elements developed 
io special organs or cells. 

Excluding such members of this family as are purely 
marine, only two fresh-water genera are worthy of special 
notice here — viz., Vavckeria and Achlya. 

(1 to 4.) Vaucberia. Most of the species of this genus 
are inhabitants of fresh water; but some arc marine. They 
consist of branched tubular filaments, frequently almost felted 
together in fine siliiy green tufts. The httle granules of 
chlorophyll in the interior of the filaments are for the most 
part applied to the wails, embedded in a colourless protoplasm. 
Zoospores are formed in the club-shaped ends of the filaments, 
TJnger observed that these bodies usually made their escape 
about eight o'cloet a.m., at which time the process may be 
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observed ia healthy plants cultivated in fresh water. A true 
sexual mode of reproduction also exists in Vaucheria. Of the 
numerous species of this genus that have heen described it 
would appear that only two or three are reliable. 2, portion 
more highly magnified ; 3, reproductive organs ; 4, a, b, and c, 
stages of development of the ciliated spore. 

(5.) Achbja prolifera is a small colourless plant, consisting 
of elavate erect tubular filaments springing from a myceliura- 
like minutely ramified base, closely applied to the bodies of dead 
flies in water, fish and frogs, upon which they grow parasitically. 
It was originally mistaken for the common fly fungus, or an 
aquatic form of Bolrptis Bassiana, but more recent researches, 
rewarded by the discovery of ciliated zo{Kpores, and of a per- 
fect sexual system like that of Vaucheria, have dispelled these 
views and given the plant what would appear to be its true 
position. Apropos of the want of colour in this parasitic form, 
it will be noticed that Chytridium and Pt/tMum^ which are para- 
sitic genera, in the preceding family, are also without colour. 



Family XII.— Zygnemaceis. (Plate XII.) 

Plants consisting of cylindrical articulated filaments, with 
the green contents usually disposed in elegant patterns. Re- 
production is efiected by the phenomenon of conjugation, the 
whole contents of each pair of united cells being converted 
into a spore. The particulars of the manner in which this 
process talics place will be seen in the definitions of the fol- 
lowing genera : — 
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By t 

the neigh- 
tonving cells 



Eja. 



laighbourins 
cells of the 
same fiUsiont 



Ipore, formed 
in one of the 
[larent cells. 



irea formed 
rting tubas. 



w of til 



Spores formed 

V neuting' tube. 
1, 2, and 3, o. OriginiJ filameut ; 6. Conjugation ; 

* Not figured. 



Eudochroine spiral ... 
Endochrome in two ) 

round or stellate f (2.) Ztonema. 



round Of Blellate I (3.) ZTG0O0»fH)M. 
Spore rounded ; endo- 



iffu^ (t) MESOCAEfCS. 

indochrome dif- { (6.) SriUEOCAHFUS. 



. fosed , 
Spore ovoid ; 



(8,) Rhtschonbma. 



Endochrome diffused... [?,) PLEUHOOiEPUS.* 
and 6. Di&reutapeinea. 



Family XIIL — Con/ervacece. (Plate XIII.) 



Plants composed of cylindrical cells forming articulated 
filaments, simple or hranchedj with a very delicate gelatinous 
coat. The cell contents are usually green, rarely brown or 
purple, often assuming peculiar patterns, and ultimately con- 
verted into Zoospores, with two or four cilia, from which the 
filaments are reproduced. 

Trom a fresh-water point of view, only three genera appear 
to be of importance' — -viz., Cladophora, Rhizoclonium, and Con- 
ferva I and even these may all be yet included in the suc- 
ceeding family. 

All the species with branching filaments may be referred to 
the genus Cladopkora ; for though many species of Rhizoclonium, 
have short root-like branches, it so happens that those found 
in fresh water have simple filaments, which are best distin- 
guished by their decumbent habit from the simple filaments 
of Conferva, 
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Cladophora glomerata occnrs in dark green wavy 
skeins in pure running water, and 
„ Cfispala (b) in yellowish or dull green 

strata, is common in fresh, though fre- 
quently also in brackish, water. 
Rhizodonium rivulare is found in fine bright green 
bundles, 2—3 feet long, in streams and 
rivers, &c. 
J, implexum on mountain rocks. 

Conferva bombydna. Cells four or five times as 
long as broad in a yellmvish green 
cloudy stratum in stagnant water. 
„ floccosa (a). Cella once or twice longer 

than broad, with circumscissile dehi- 
scence, everywhere common in pools and 
still water. 



Family Xiy.—CEdogomacete. (Plate SIII.) 

Articulated filamentous plants, simple or branched, exhi- 
biting much variety in their means of reproduction. Thus, 
the whole contents of a cell produce zoospores with a rich 
growth of cilia, and aporangial cells develop large resting- 
spores ; while antheridial structures are present either on the 
ordinary filaments or in dwarf parasitic plants. The filaments 
grow by a rather peculiar process, commencing with circum- 
scissile division of the cellulose coat of the interstitial cells, 
which thus permits of the growth or ex-teusion of the primor- 
dial utricle, or under coat, and the formation of a new septum. 
A cementing band of cellulose repairs the gap between the 
divided borders of the parent cell, leaving an annular impres- 
sion to record the fact, and the repetition of the process pro- 



HostedbyGOOglC 



30 GENERA OF CEDOGONIACE^— CH^TOPHOEACE^. 

duces a repetition of the rings, which always characterize even 
fragments of these plants. 

The two genera ai-e easily distinguished, the filaments of 
(Edngonium (c) heing simple, and those of Bulbochtete (d) 
branched and bearing bristle cells with a bulbous base. 

The species of (Edogonium abound in fresh water under 
almost ail conditions, in laltea, ponds, pools, ditches, streams, 
and in tanks and cisterns. Bulbochmte setigera (d), apparently 
the only reliable species of the genus, grows luxuriantly iipon 
other fresh-water plants. 



T?AMiLY XV.—Chatop!iorace<e. (Plate XIII.) 

These are Tery beautiful, branched and articulated, filamen- 
tous plants, enveloped in gelatinous matter, and made up of 
cells in single series. Some are free, with a straight central 
axis; while others are fixed with depressed radiating branches, 
or forming a diseoidal frond. The tapering extremities of the 
branches in some instances are quite bristle- like, ailbrding one 
of the distinctive characters of the family. Bristles of an 
inarticulate kind, however, arise irom the articulations in cer- 
tain genera. Finally, spores and four-ciliated zoospores are 
formed from the contents of the joints, 

Drapamaldia presents a central axis of large colourless 
cells, with tufts of smaller branches at the articulations. In 
Ckcetophora (c) the filaments are branched and setigerous, 
indefinitely embedded in gelatinous matter. In Coleochxte 
the frond is diseoidal and adherent, composed of radiating 
diehotomously branched filaments and the bristles springing 
from the back of the joints ace sheathed at the base. 
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BATRACHOSPERMACE^ AND CHARAC^. 



Family XVI. — Batrachospermacem. 

Tkese plants are evidently very closely allied to the Chmto- 
phoracetE, aud the name is derived from the resemblance which 
their headed filaments have to frog's spawn. The central axis 
consists of a single series of cells, with an investment of ad- 
pressed filaments descending from joints or nodes, occurring at 
stated intervals, and also giving rise to dense whorls of ex- 
ceedingly delicate moniliform branches. Some of these latter 
prodnce spores at their extremities, whilst others form trans- 
parent capillary points. The spores form agglomerated masses 
at the nodes. 

In Balrachospermum the ramuli arc monihformj while in, 
Thorea they are cylindrical. These plants are exclusively 
aquatic, hut chiefly found in pure and gently running water. 



PiMiLY XVII. — Charace^. 

In this interesting family, while the vegetative apparatus is 
of a very simple type, the generative system is more highly 
developed than that of any of the preceding forms. These 
plants consist of a number of large tube-like cells, forming a 
central axis, and whorls of similar, but smaller cells at the 
nodal points. So far, this description will answer the genus 
Nitella, which may attain a length of several inches ; hut in 
Chara an additional envelope is furnished to the central stem 
by closely applied tubular cells passing from the nodes in both 
directions, and meeting at the middle of the internodes. 

The antheiidia and germ cells are here respectively named 
globules and nucules. Eight triangular valves radially fluted, 
and numerous eonfecvoid filaments with antlierozoids in the 
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cellsj make up tlie globule ; while fme spirally- twisted tubes 
form the investment of the nucule. So short a notice of these 
organs is only given to facilitate their recognition when 
detached. 

Notes on the habitat of the Fresh-water Algm, in relation to the 
import of their presence in drinking water under examination. 

It is important to know that, not only is there a general 
geographical distribution of aquatic plants in the larger districts 

of the globe, but also a more restricted localization of certain 
species, by mere casualty ; whilst the special habitat of others 
is determined by the fulfilment of conditions most favourable 
to their modes of development and habits of iife. Thus, some 
may be found in running or gently moving water, some in 
still depths, some in the pool, the pond, the lake ; others in 
the streamlet, the brook, the river ; some in regions of death 
and decay, and others with purer surroundings. There would 
therefore appear to be good promise in the study of this de- 
partment of Botany, including not only the recognition of any 
organisms that may reveal themselves, but the hygienic import 
of their presence. 

The Palmellacea, Coccochloris, Chlorococcum, &c., appear to 
depend largely upon the rains, both for their propagation and 
diffusion, and the moisture surrounding them must be suffi- 
ciently persistent to favour the development of their outer 
gelatinous investment. In the absence of the requisite moisture 
and consequently of the gelatinous envelope, these humble 
plants present the appearance of a green efflorescence. How 
far they may invade Lichens, as casual parasites mistaken for 
gonidia, is vet an unsettled question. 

While the Desmidiace^ are, perhaps with very few exceptions, 
essentially aquatic, the more striking forms of Diatomaceee are 
\.s Desmids seem to love pure water, and usually 



Hosted byGOOgIC 



DISTRIBUTION OF THE FRESH-WATER ALG^. 33 

rest mechanic aily upon the placid bottom of such spots as are 
not affected by the constant motion or change going on in 
their immediate vicinity, their presence might be regarded as a 
favourable indication. 

The Dialomacets are more widely diffused than any other 
form of vegetation. They flourish both in standing and 
running water, and even on the hare ground. In South 
America some take up their abode amongst lichens upon the 
trunks of trees. Certain species moreover are found in ther- 
mal springs, and others in the pancake ice of the South Pole. 

Bacteria are so invariably associated with the decomposition, 
or rather putrefaction of animal and vegetable matter, that 
this change is supposed by many to be incapable of taking 
place without their presence and rapid development. 

The OscillatoriacetB are ubiquitous as a family, though 
many of them are very definitely distributed; thus, the Rivu- 
larice appear to be confined to Northern regions. They arc 
often found on the stumps of aquatic plants, on rocks in rapid 
streams, and sometimes where they are exposed to the force 
of cataracts. They frequently also indicate calcareous water, 
and crystals of carbonate of lime may be deposited in their 
substance. A very pretty species presents the appearance of 
minute green stars upon the surface of lakes. In India 
Oscillalorians ascend to JT'.OOO— 18,000 feet above the level of 
the sea. The ZygnemacetB reach a height of 15,000 feet 
amongst the Himalayas. They are found in rivers and run- 
ning waters. The Confervacecs occur in similar situations, but 
their habitat is in general more varied. 

Siphonaceai (Vaucheria for example) form large tufts in mud 
whether impregnated with salt or fresh water; they also 
abound in pools and damp soils. Codium amphibiontm affects 
turf batiks at high water, and other members of the family 
are altogether r 
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Chmtophoracete and Balrachospermacets occur in gently- 
moving pure water, of which their presence would therefore 
afford some indication, 

Charace^ inhabit still, rather than moving water. One of 
the species may be met with in brackish ditches, and the 
occurrence of these plants can scarcely be regarded as a 
guarantee of the purity of the water. Many of them how- 
ever have the property of fixing carbonate of lime, by which 
they have acquired the name of " stoneworts." 

B. JAvinff Animals. 

The smaller, or microscopic Fauna of the fresh water, as 
might be expected, is rather comprehensive, including repre- 
sentatives of aU the sub-kingdoms and many of the classes of 
luvertebrata. This will be seen at a glance in the annexed 
Table, the arrangement of which will be followed in the 
succeeding pages. 

To facilitate the recognition of objects under examination 
the following definitions of the five sub-kingdoms should be 
carefully studiedj after which it wUl be found comparatively 
easy to refer each organism to its proper position in the Table 
— noting that the definitions apply more particularly to the 
fresh- water forms. 

I, The Protozoa (Siebold) are small or minute bodies, 
either more or less partaking of the character of simple cells, 
furnished with vibratile cilia or flagella ; or resembling merely 
the contents of cells, destitute of an integument, but capable 
of throwing out mobile extensions of the sarcode, or gelatinous 
substance of their bodies. The members of this latter class 
are named Rhisopoda, from the root-like form of the locomotive 
processes, while those of the former constitute the Infmoria, 
so abundant in organic infusions. 
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II. The Cwltnttrata (Frey and Leuckart) arc distin- 
guished by having the lining membrane of the stomach con- 
tinuous with that of the body cavity. They are represented 
by the single class Hydrozua, including the Fresh-water 
Polypes. 

III. The Annuloida (Huxley) embrace all the ■worm-like 
animals which are not true Annelida and the Wheel animal- 
cules. Thus, in the Table the class Scolecida (ctkwAiiS, a worm) 
includes the ciliated Flatworms {Turbdlaria), the Threadworms 
{Nematoda), and the Rotifers (Roiifera). 

IV. The Annulosa are distinctly ringed, or segmented 
animals. They are divided into two classes — viz., those which 
are without articulated limbs (Anarlhropoda), including only 
the Annelida ; and those which have articulated limbs {Arthro- 
poda). The latter are still further divided into the Crustacea 
(with limbs varying in number), the Araclmida (or spiders 
with eight limbs), and the Insecta (or insects proper, with six 
limbs). 

V. The Mollusca, as the name implies, are soft-bodied 
animals, usually protected by a testaceous covering or shell. 
They are divided into an inferior class {Molluscoidd) taking in 
the Limmades or fresh-water PoJyzoa, and a superior one 
(Mollusca proper), represented hy the fresh-water snails and 
mussels, or sheUfish so-called. 

As all the classes have been named and sufficiently 
characterized in the foregoing deiinitions, attention may next 
be directed to the Orders and the illustrative, or more usual 
genera. 

In order to present a bird's-eye view of the subject to 
the student, the following Table of Classification has been 
drawn up, with short definitions of the technical terms 
employed. 

D 2 
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38 CLASSIFICATION OF RHIZOPODA. 

I. Protozoa, 
1. Rhizopoda. (Plate XIV.) 
Besides the sponges, which are represented by the genus 
Spongilla (found in still or slowly running waters, on stones, 
old workwork, &c.), the llhiRopoda admit of distribution into 
three groups, easily distinguishable by the characters of the 
pseudopodia, or the motile extensions of the body substance 
already noticed. In the first group or order (a) (Radhlaria) 
they are slender and raylike, persistent, or slowly retractile. 
In the second (b) (Reticularia) they are firmly branched, more 
or less intercommunicating, or reticulate; while in the third 
(c) {Lobosa) they are lobose or digitate. These Orders corre- 
spond very nearly with those adopted by Dr. Carpenter, F,Il,S., 
and will be better understood on inspecting the following 
synopsis of the genera. They have the advantage, at least, of 
being simple, though of course they can onlj- be provisional in 
the present state of onr knowledge of the subject. 

(a) Radiohria. 

Pseudopodia delicate ray-like simple, besetting the spherical 

surface, 

[Naked (1.) Actimofhkts. 

l2 1 { With fine splculffi ; free ... (3.) ACANTHOCYSTia. 

IWlUi a covering or shelW 

( Teneatrated; with a pedicle (3.) Clathhulina. 

Habitat: — Aelinophrys diffitata amongst marsh plants; A. 

Eickornii on the surface of infusions, and with A. discus 

{Trichodiscus) and the other species, amongst confcrvie and 

aquatic plants. Acanthocystis and Claihrulina occur in bog- 

■ffater. 

(b) Reticularia. 

Pseudopodia filiform, reticulate, or finely branched ; lo- 
calized, (Body) globose or ovoid. 
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. f Cloael J reticulated ; sarcode reflected over the eliell .. (1.) GnoMia. 

I j I Atoneend.. .. "" " " " 

iFmely branched m a bunch I 



s (3.) Amphitbema, 

Habitat : — Gromia fiuviatiUs on Ceratophyllam, G. hyalina 
(with a short neck) in rivulets. PleuTophrys and AmphUrema 
in bog-water. 

(c) Lobosa. 

Pseudopodia lobose or digitate, simple or dividing. 

.^rn.\nX.'}(l-* Tbikbma. 

""' 1(3.)) 

Shell flask-like . (i.) DlFFLUGIA. 



tSliell disooidal... 

single Shell subt-ubicid (6.) Cyphidium. 

*Kakeil... PaeudopoJii, -vanillic (7.) Amceba. 

Habitat: — Tniiema acimts and Euglypha tuberculata in 
stagnant water ; Difflugia proteiformis and oblonga amongst 
Oscillatoriacece ; namcrous other species in moist moss at the 
roots of trees ; Arcdla vulgaris with Lemnce and aquatic plants, 
A. acu/eata and A, detilata with Confervre ; Cyphidium aureolum 
in stagnant water ; Amceba diffluens on Lemna and A. radiosa 
in bog- water. 

(dj Spongida. 

Spongilla, the oidy fresh-water genus, occurs in little grey or 
greenish more or less rigid or friable masses, with a spicular 
framework. They present a superficial or dermal coat, nume- 
rous inhalant pores, internal ciliated chamber s, and an 
exhalant aperture. Their grey or green colour is due to the 
amount of chlorophyll taken into the, sarcode or soft substance 
of the sponge. The silicious spicules which are often j 
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the sedimeut of fresh water are — I, birotate; 2, short, cres- 
centic, and eehiuate ; or 3, in the form of stout needles rounded 
at one end and acute at the other. 

2. iTifmorio: 

The heterogeneous mcmhtrs of this class have liccn of late 
years divided into three Orders — viz., 1st, the Ciliata; 2nd, 
the Sucioria ,■ and 3rd, the Flat/ellata, The Suctoria, however, 
being but phases of V&rticeUina, a family of CUiata, can 
scarcely be regarded as a separate Order, and may therefore 
be rejected. This will leave the CUiata and Flagellata ; and it 
may even be said with truth that most of the latter actually 
belong to the Botanist. Nevertheless, as the object of this 
work is to facilitate the recognition of the forms themselves, 
the knotty question of their natural classification must be 
deferred to a future period, when their whole history will have 
become better known. 

With some few alterationis and the exclusion of the fore- 
going Rhizopoda, the following Tahles are in accordance with 
Dujardin's arrangement of the Infusoria. 

(a) Flagellata. 

Furnished with one or more flagelliform (whip-like) fila- 
ments for locomotion, rarely also with a liLcar series of cilia. 





Families and IlVwHrative Geita-a. 


1. Integument t 


ot dUtiiictlj (Iifferentiakd 


MONADINA. 
(Monas; Cjclldiuni.) 




Ago^regate > , 


DlNOBKTlNA. 


Inte u 




(Dinobyoni Epipjjis.) 


distiuot... 




Edglsnia. 
(Euglona; Paranenia.) 




M.ted. ,^.^„„^^ 

. rJgid. WLth a cil 
l^ated furro 


lia Thecamohabina. 
(Pbaeusi AniBonema.) 
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Habitat : — The Monadina are usually found in animal and 
vegetable infusions, in decomposing water, and especially 
amongst decaying fresh-water Alga;. Euglena viridis abounds 
in pools, and like Phacus, which also affects stagnant water, 
often imparts its green tint to the surrounding medium. 
Though the Peridinea may occur in stagnant ponds, they are 
not to be found in decomposing water or infusions. 

(b) Ciliata. 
Furnished with vibratile cilia, variously distribated, either 
as connected with the mouth, or the general surface. 

Fnmiliu and Ulaitrative Genera. 
■ appamnt mouth ; cilia scattered Ekchelia. 



Naked 



Oiited by 
oblique, 



^of cilia . 
With iicar.apiice (diffluent) . 



i- |WitlioutcirrhL .... 
w Wibb eirrhi hTso . 



I Si 



(Buplotea; Himanto 
Parameoia. 



, aa oral fringe. 

jVolantarily 

I By speeial organs,.. 



Habitat .-—The notable presence of the Ciliata would indi- 
cate not only stagnant water, but such as may contain 
organic matter in solution to some relative extent, not 
yet precisely determinable. Some Paramecia, however, as 
Amphileptus, are found in clear marsh water and streams 
running between aquatic plants. Some Enchelia and Keronia 
occur in water with decomposing vegetable matter; and the 
Vorticellina also abound in vegetable infusions, though several 
are parasitic on Entomosiraca in comparatively good water. 
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Some Bursarina present themselves in the intestine of the 
Prog, and of Nais ; and Urceolaria pediculus may be seen 
gliding over the ciliated surface of Planaria (see also the note 
appended to the Tabic of the species of Hydra below). 

The following Tables of classification will form the most 
convenient description of the figures. 

Flagdlata. Monadina. (Plate XIV.) 

,i^g I MobiU throughout... 
""^ ( Mobile at the end ... 
iig just behinJ. tile beak ... 



r.llj 



Bii. 



A second filament ... \ Posteriorly 

Un front, but traiii 
Two equal GlmneniB itt the curved augleE 



P J (Group originally fised on a, branobed asis ... 
«]) "^ (Group ftlwajB free, revolvrng 

Dinobryina. 



HHTBEAMITA. 

Trefomonas. 

Hexamita. 

Anthofuiba. 



Single, witbout an i»ie Bpei,L, al 



eye-.^eck f ^^ uiNOBRiO. 



Euglema. 



m; two eye-spots 2. DistIGMa. 



£. Fbbanema. 

an eye-spot 6. Chlohogohiuu. 
10 eye-spot 7. ZTGOSELurs. 

8. PULYSELUIS. 
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Thecamonadina. (Plate XV.) 

fj Integument hard ... 1. TBAcasi,0MOjjAS. 
Body ovoid or globular } 

( Integ, menibraiious 2. Ckyptouonas. 

Body depressed or Folia- i'*^'*''^*^" 3. Phacu^ 

«i j ceous ( Without a tail 4. CbuMBMDLA. 

l,Two, one trailing 5. Anisohema. 

Peridinaa. 

( With an eye-spot 1 Chfuhlena 

fSetaoeous , l 

( No eye-spot 2 CHiTOTTpaLi 



Carapace 



( With an eye-sput 
l_'WitIi a ciliated furrow ... < 

(Noeye-apot 4 Peeidimuu 

Ciliata.—Enckelia. (Plate XV.) 

( Cilia at one end 1. AcaillA 



I Cilia a!l alike ... 

Ciliated aU over \ 

( With s. trailing fil 

Trichodina. 



I Forepart curved like a hatchet 1. Pblecida. 

Neck long and slender 2. Dilepids. 

I Upper lip prolonged into a proboscis ... 3. TbaCHKHCS. 

J , , (On one or both sides directed forwai'de ,„ 4. AciNKRU, 

[ """^y (In one row, directed backwards 5. TbichoDA. 

Kero?iia. 
Having styles 



,, drrhi ( , ti.,^^^,. 

S 



I. UROSTYLrt 



J 5. Sttlokychta. 



2. Osi-i 
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CLASSIFICATION OF INFUSORIA. 
Euplota. 

( Having hooka Imt no styles 1. HiMAKTOPKOnns. 

( With both Btjlee and hooks ...... 2. Edflotes. 



Paramecia. (Plate SVI.) 

fLamelliform, frontal mavgrn 

Ion one side 

j Globular 

GIobulM" 

With vibrating lips 



oferior, projecting . 
(Mouth within a longit 

Without J obliquefold 

la^Sen jMouth impinging on the B 



(Glob 



irbjconfraotion... 
( Pointed behiuil... 



1. ChilODOK. 

2. NASaULA. 

3. Peobodon. 

4. GLiUOOMA. 

5. COLPODJ, 

8. PABiMECIUM. 

7. PAN0PHBT8. 

8. HOLOEHBTi. 
0, TBiCEEtOOEKA. 



^^y 1 Flaak- 

'^'■^P^'^-j Bounded behind 10. LACBYUiKI. 



ekinsat^r ^ ^ 1 bounded posteflorly, no Bye-spot ; j 2. Buesj 
elongated ^ ^^.^^ ^^ ^j ^^^^ ^^ f^^^^ ^^^_ f ^^^ 

\ ingin a large mouth ) 3. Leucc 



Ophbtoglena. 

2. BUt!3iKIA, 

Leucophkys (Ehr.) 

i, SpISOSTOMLItL 



Clustered vortioella-like ai 



j Body short and discoidal .. 



1, OtHBTBIDM. 

2, Ubceolabia. 

3, SiSNIOB. 



iBodj truinpet-Eihaped, ciliated all 
over, mouth spiral , 
Body liell-sbapad, smooth ; tail sab- J ^_ UaocaSTBOM, 
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Vorticellina. 

(Simple... 1. VoancstLi. 
fStalkEpiraUyfiexiblB^ 
rBodieBdlumform,. J (Branched 2. CAKCHESm«. 



Stalk inflexible 3, EPISTYUS. 

o, ( Stalk inflexible 4. OpeeoulaRIa. 

\B0die3 ot two eliapee \ 

( Stalk spirally flexible j. ZOUTHAMKIUM. 

Symmetrical Forms. (Plate XVII,) 

The genera (1) lehtliydium, (2) Ciisetonotus, (3) Coleps, and 
(4) Planaiiola are placed by Dujardin as an appendix to the 
Ciliata, though they have no natural affinity inter se, on 
account of exhibiting a bilateral syminetryj which singularly 
enough, is wanting in all the other ciliated Infusoria. 

II. CtELENTERATA. (PlATE XVII,) 

The only Ccelenlerata oceurriug in fresh water are members 
of the sub-class Hydroida, the two first orders of which — viz.. 
Hydride and Corynida, are represented by the respective 
genera Hydra and Cordylophora. 

(a) Hydrida. 

The first Order is distinguished by the Polypites or separate 
Zooids being single and locomotive, with a sucker disc at one 
end, and an oral orifice at the other, surrounded with tentacula. 
The integument never developea a sclerous layer, and the 
reproductive organs appear as simple external processes of 
the body. 
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Table of the species of the genus Hydra. 


Cjlindrical or j'TentaouU shorter than the IjoiJy, 
insensibly 1 Btnaller at the base 


(1. 


H. mridii. 
(Leaf green,) 


narrowed to- ■! 
warda the Tentaeula ae long ae or longer than 


(2. 


S. v«JgarU. 
(Tellowiah or red.) 


Attenuated fTentaoula longer than the body ... 
below in a J 




H. attemata. 
(Fale olive green.) 


marked de- 1 Teotaouk se^ral timed longer thaj. 
gi^e. y the body 




ff.fasca. 

(ErowQorgreenisll.) 



Habitat: — In ponds and still waters on Lemna and aq^uatie 
plants. 

Note. — Parasitic Infusoria are often found upon these 
Polypes — viz., Kerona pohjporum or H. vulgaris and H. fusca ; 
and Urceolaria pediculus or H. vulgaris and H. viridis. Their 
presence, however, would indicate impurity of the water and an 
unhealthy condition of the Polypes themselves. 

(b) Corynida. 

In this, the second order, the Polypites are either single or 
two or more connected by a common substance or " Ceenosarc," 
always fixed at the base, and usually developing a firm outer 
layer or " Polypary." The reproductive organs or " Gono- 
phores" arise either from the Polypites, the Ccenosarc, or the 
so-called " Gonoblastidia." 

Genus Cordylopkora (Allman.) 

Polypary horny, branched, and rooted by a creeping tubular 
stolon ; polypes ovoid, with a small month, and scattered 
filiform tcntacula. 

(3.) Cordylopkora laaistris was the only species known to 
Allman, but lately a second, C. rivularis, has been added. 
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in. Annuloida. 
1. Scolecida. 

(a) TurbeUaria. (Plate XVIT.) 

N on- parasitic eiL'ated worms. Some of these are bisexual, 
with a single alimentary or oral opening, and constitute the 
first sub-order (Planarida), including fresh-water species, whilst 
others are unisexual, with two alimentary openings, and form 
a second sub-order [Nemertida) altogether marine. 

Planarida. 

Illusirative Geaera. 
atcnated (1.) DekoSTOMUM. 

( Mouth nsur tbe fore jiart . (2.) PBOaTOUUU. 
_le \ 
I ( Mouth near the middle ... (3.) Mesostouum. 

EamosB— 
\l>mdToca!la (4,) PLANAHii. 

HaMial: — All in pondsandgentJy moving deep water amongst 

aquatic plants, 

(b) Nemaloda. (Plate XVIII.) 

The non-parasitic threadworms composing the family of 
An^uiUulidtE are very frequently met with in fresh waters. 
The vinegar eel {Anguillula aceti), and sour paste eel 
(A. glutinis), and the Tyhnchus {or so-called vibrio) irtUci, 
invading the ears of corn, belong to this family. Anguillula 
fiuviatilis is colourless or white, about fiiteen times as long as 
it is broad, with a fusiform cesophagus, expanding posteriorly 
into a much larger stomach. 1, Anguilluia found in bilge- 
water; 3, A. aceti; 3, A. fiuviatilis. 

The Anguillre are readily confounded with the Enoplidm, a 
family of minute parasitic Nematodes, infesting the intestine of 
aquatic larvst and other small animals, but often found free 
in the water. 
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(c) Rotifera. (Plate XVIIl.) 

The Wlieel Animalcules, so called on account of tlie 
deceptive appearance produced by the regular and consecutive 
action of the vibratile cilia fringing the head-lohes. These 
latter may he simple, sinuated, lobed or divided, and are capable 
of retraction and protrusion. The alimentary system is usually 
distinct, with a dental apparatus and two orificeSj and the 



As a whole these little creatures present superficial points 
of resemblance to the Entomostraca, to which the character of 
their segmentation makes a nearer approach than that of any 
Annelida. Indeed, they have been rather appropriately named 
Cilio-cruslaceans by Leydig. Dujardin grouped them in the 
following simple manner : — 

lUusiralive Genera. 

1. Those that are fixed ... Floscularia. Melicerla. 

2. Those that swim only . , . Brachionus. Furcularia. Albertia. 

3. Those that both swim] 

[Rotifer. 
and crawl J 

Ehrcnberg's arrangement, though perhaps more artificial, 
may still be found more convenient for the recognition of 
genera. 
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SCOLECIDA {concluded). — THE A3SNELIDA. 



Rotifer a. 



Ssationa. 


Divisions. Familin and Illust^titive (?e«ml. 




1. Abtient— lOHTHYDINA.* 








Margin entire— carapace 


I- 


Present— (EciSTiN A. 


onol-i-oclta. 


[1.) (Eciatea oi-j9ta!linus. 


Wl)eel organ 







2. Absent— MEGAL0TROCH.5A. 




Sehkolrw.ha. (2.) Mcgalotrocha flavicana, 








(.Prssent- Fi.OB0ui.Aiiia;A. 




(4.) Flosoularia ornata. 




1. Absent— HTDATiNffiA. 




PohjiTonha. (5.) HydatiLft seuta. 




Into several parts — carapace 


IL 






(3.) Monoelyla quadridentata. 


Wheel organ 




divided ... 


2. Abaent-PHiLODiNJJA. 




ZygotTocha. , (6,) Kotifec vulgaris. 




Into two parts— carapace ... 




I Present— Beachion ffi a. 




(7.) BrachionuH amphiceroa. 




ica! Infusoria (Plate XVIL, 1 bdiI 2), to which Dujsrdm hao referrad them. 


heir tni8 poaitio 


n, however, haa scarcely yet been determined. 



IV. Annulosa. 
A. Anarthropoda. 1. Annelida. (Plate XVIII.) 
(a) Hirudinea. 
All the Leeches have a more or less sucker-like mouthj and 
re also furnished ivith a disk-shaped caudal sucker; and 
Ithough the hody is finely annulatcd, it is divided into larger 
somites or segments like other annclida. The nervous system 
highly developed, and the sexes are combined in the same 
■dividual ; but neither self- impregnation nor reproduction by 
fission or gemmation has been observed in any case. The 
fresh-water types may be thus arranged ; — 

Illuitrative Genera. 
.in • K (With jaws and teeth, 1 






! ... HlEUDO. 
(2.) Nephelis and Bsellia, 



(With proboscis, but no teeth . (3.) G LOsaiPHouiA. 

Hahitat .-—In pouds and lakes aud slowly-moving waters. 
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50 CHARACTERS OF THE LtTMBEICINI AND KAlDIDiE, 

(b) OHgochata. 

The Oligochmta; or Setigera, include tlie Earthworms {Lum- 
bricim) and the true water wojtqs {Naididte). Their bodies 
are usually much elongated, and furnished with locomotive 
chitinous setse or bristles attached in rows to the sides and 
ventral surface laterally. The Lumbriciui are hermaphrodite, 
and the Naidid<e unisexual, but the latter also multiply in a 
remarkable way by gemmation and fission. 

lUustrative Genera. 

aid aauatic.) ) two ventral, 01 each ^de ( 

I Two rows of eetiP, one dorsal and one ven- i 
tral, OD each side; tlie fourflret BEgiuents Wl.) N.iia. 
without dorsal eeife ) 
With ventral aetK only Ch^toqasteh. 

In Lamarck's genus Stylaria the setse are very long, and 
the cephalic segment is produced into a kind of proboscis. 
The genus Proto, founded by Oken, is distinguished by the 
presence of ciliated tentaculiform processes surrounding the 
dorsal and subterminal vent, as in Fig, 1 a. 

Habitat : — All these little worms live amongst aquatic plants, 
burrow in the mud, or manufacture little tubes into which 
they retreat for protection. The setie, but more especially the 
ventral uncini (1 b), which are usually bifid at the extremity, 
are frequently found in the sediment of water in which algte 
have been kept for some little time. 

Note, — In some instances two speck-like eyes are present, 
and they may be confounded with the aquatic larvEe of insects. 
They differ, however, in having the set^ implanted beneath 
the general surface, and the absence of the fine dark ramifica- 
tions of the trachsere and of oral or cephalic organs of any 
kind, except the above-mentioned eye-speeks. 
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CLASSIFICATION OF THE CRUSTACEA. 



1. Crustacea. 
A, Entomoslraca. (Plate XIX.) 
The first four out of the sis orders of Crustacea bearing 
aquatic genera belong to the sub- class Entomoslraca, which 
may be said to consist of an empirical assemblage of usually 
very small or minute crustaceans, having either less than 
seven, or more than ten pairs of legs. To this it must be 
added, tliat the branchiEe are either attached to the oral 
organs, constituting the first section Lophyropoda, or to tlie 
legs, composing the second section Branchiopoda. Each of 
these is stilt further divided (as in the general Tabic) into two 



(a) Ostracoda. 

Body completely enclosed in a bivalve carapace or sliell. 

Legs, 3 or 3 pairs. 

Faaiiliea. ISmtrative Oenera. 

„ /Cypridie I ^•f'. P""^ °^ ^"'*""=" "'* * *"^ "^ i (1.) CTPB.^ 

■S>. ,LegB, 2 pidre). i "'''" ' 

-|fi,J I Inferior antennffi without the tuft (2.) Cwjdona. 

"^ ('-'^Lrg^Spairej |^"P^"°''^'^°'''^™'*°''"''^*''^' '■^■^ CYTHaBE. 

Habitat : — In ponds and lakes. 

(b) Copepoda. 

Shell jointed, forming a buckler enclosing the head and 
thorax. Legs, 5 pairs. 

/BothBuperiotan-l f Lorec and bcanohea; I , , cyr.t,r, 

3 Shb't'J.E »■"•■«- l'SS'.(»~"l MDmT.«™ 

Httbital : — In ponds and ditches, 
i: 3 
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2 CRUSTACEA (continued). 

2. Branckiopoda. 

(a) Phyllopoda. 

Legs from 11 to 60 paii-s; joints foliaeeous, branch if orm. 



Families 



Illmfrati-ee Genm 



I Tail simply bifid... 



Naked . . . Sra'KcMf>])(ida 

{ Tfui in two distinct pieces (1.) EHiKOHIFDS. 

(in a shell Agpidqihm-a (2.) Apus. 

Habitat ; — Eespectively in saltpans, ditcheSj and pools. 

(b) Cladocera. 
Body included in a pscudo-bi valve carapace. Legs, 5 or 6 
pairs. 




"'''^ 


34SjotnW 1 






f 




3 Si 3 jointed "^ 







Habitat .-—In ponds, ditclies, tanks, and reservoirs ; usually 
iu good water. 

B. Malacostraca. (Plate XX.) 
a. Edriophthalmata. 
(a) Isopoda. 
(1) Asellus aquaticus appears to be the only fresh-water 
Isopod. Its distinguishing features are the following : — 
Superior antennte, at least as long as the peduncle of the 
inferior ones. The seven pairs of legs of the order, ivith the 
terminal Looks entire ; and two bifid needle-like proceoses at 
tlie posterior extremity of the body. 
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CRUSTACEA (concluded).— AKACRSIDA.. 53 

Habitat : — Plentiful in stagnant pools, passing the winter in 
the mud, from whence it emerges in the spring. 

(b) AmpMpoda. 

(1) Gammarus is the only genus of Amphtpoda occurring in 
fresh water. A short branch arises from the tip of the third 
joint of the superior antennfe, and the four anterior legs are iu 
the form of small claws with the moveable tip folding on 
the inner side. 

(3) Gammarus pulex is the type of the genus, and abundant 
in fresh-water brooks where there is an accumulation of 
vegetable debris. 

G. fiuviatilis, another fresh-water species, is at once dis- 
tinguished by the presence of a dorsal spine at the posterior 
border of each abdominal segment. 

Note. — In concluding the notice of the Crustacea it must 
be mentioned that the larva; of some of the Oniscidte or wood- 
lice are aquatic. 

2. Arachnida. (Plate XX.) 
(a) Tardigrada. 

The water bears are distinguished by having the head 

marked off from the thorax, while the thorax and the abdomen 

are confluent. The body is faintly divided into four segments, 

carrying each a pair of obscurely three-jointed legs, with three 

or four claws at their extremity. They form but one family, 

including three genera as under : — 

Ilhistraiive Genera. 

I Mouth eonicai, withoot snoker or I (j j bkydiuk 
a,ppeDd«ges i' 

"^ I iTr-,1. L J 1 Mouth sucker-like, without ap- J ,o . ,r ^- , ,. 

lW,thouti.ppe.dE>Be9 j ^^^^^ ■ i;; | (3.) M.OROBioruS. 

Habitat : — Stagnant water amongst water plants, in wet 
moss, and even in the gutters of houses, from whence they 
may be washed into cisterns and waterbutts. 
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54 AQUATIC LARViE OF INSECTS. 

(b) Ocarina. 

In this Order we find tlie Hydrachnea or water mites, witli 
the head, thorax, and ahdomeu all fused together ; the Palpi 
with the last joint unguiculate or spinous ; the eyes two or 
four, and the legs generally ciliated and natatory, the posterior 
pair the longest. Of the several genera Hydrachna would 
appear to he the most commonly met with. (1) Hydrachna 
qlobula is suhovate in form, of a rich deep red colour, with 
two pairs of eyes at a moderate distance apart, and the atin is 
covered with minute puncta. The generic name Achlysia has 
been given to the hesapod (six-legged) youag of this genua, 
the Nymphs of which are parasitic on aquatic insects, 
(2) Hydrachna geograpMca. (3) A still more globular form, 
(4) Limnochares holosericus, crawling, not natatory. 

Habitat : — lu ponds and permanent lodgments of ■water. 
H. globula uses its legs with great activity, as though running 
through the water, instead of swimming. 

3, Insect a. 
The more usual aquatic larvse are of tlie following Orders, 
as given by Kirby and Spence, and are sufficiently numerous 
to suggest that they would be more readily determined by the 
use of figures than by description, however elaborate. 
Families. Geneva. 

I \ P I i DTIISCUS, HrDBOPHILDS, GlRlNUS, LlJINHIS, pAB- 

ifl) vuieopura -^ ^^^ HBTEaoceHcua, Elophokus, Hroii^fn. 

'METRA, NoTONECrA, SlOABA, 

(c) Lffjiidoptera A few (as NlKPHFtA). 

{di Triehoplera The majority (PhriqaNKA, S;e.) 

(e) Xe-asvpt&ya LlBELLni^, ^3HNA, Aqkioh, Sialis, EPHEMmtfl. 

(/) JMptera ., Cdles and TiPULAEiii. 

(fl) Aptera Atas aud soma Poduks;. 



Hosted byGOOgIC 



HABITS OF AQUATIC INSECTS.—MOLLUSCA. 55 

The smaller speciea of water beetles, HydrophUus, Elophorus, 
Hpdrana, Parnus, Limnius, and alao Nepa, walk upon the 
water. The swimmers generally have the posterior legs fitted 
for the purpose. Thus, in Dyliscus and Nolonecta they are 
furnished with a dense fringe of hairs on the ahank and foot, 
and in Gyrinus the terminal joints are very much dilated. 

Some insects walk and swim upon the surface without 
diving, as Gerris lacwstris, the water-bug, which can walk, 
run, jump, or swim upon the surface. 

Hydrometra stagnorum, very slender in form with prominent 
hemispherical eyes, apparently in the middle of the body, 
though really ou the head, ramble over stagnant water, and 
Velia rivulorum courses rapidly over running streams and 
rivers. 

V. MOLLUSCA. 

A. MoUuscoida, 

The Limniades or fresh-water Polyzoa are thus characte- 
rized. Polyzoarium fleshy, spongy, or coriaceous; aper- 
tures angular or round, closing when the zooids recede. 
Tentacula ciliated in a single scries, fringing a more or less 
ereseentie lophophore {Phylactolatmata), or an orbicular one 
{Gymnolmmata), in both cases including the mouth. The 
genera Crislalella and Plumatella are examples of the former 
group, while Paludicella and Urnatella represent the latter. 

The Polyzoarium in the Cristatellidie is membranous, 
sacciform and free, or floating, while that of the PlumatellidtB 
ifi fixed, fistular, and eonfervoid. 

Habitat : — Ponds and lakes. 

B. MoUusca (proper). 
The simple recognition of the shell, univalve or bivalve, 
will suffice for the MoUusca proper, or the fresh- water shell- 
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56 THE MOLLUSCA PROPER. 

fish, so called; eonehological worts may be consulted if neces- 
sary. The following genera occurring either in this or otliev 
countries are merely cited as examples. 

1. Lamellibranchiala (Bivalves), 

(a) Asiphonida, Anodon, Unto, (b) Siphonida, Cyclas, Pisidium, 

Cyrena. 

3. Gasteropoda (Univalves). 

(a) Prosobranchiata (Operculate). 

Neritinn, Navicella, Paludina, Ampullaria, Hydrohia, Valvata, 

Melania. 

(b) Pulmoni/era (In operculate). 

Lhnntea, Physa^ PlanorUs, Ancylus, 
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MINERAL MATTER. 









,Googlc 



Mineral Matter. 

1. Carbonate of lime, finely divided with vesicles of atmo- 
spheric ji,ii~, lietwceii the glass slip and cover. 

3. Also carbonate of lime, but with the evolution of carbonic 
acid gas by the addition of an acid. 

3. Pine green mineral particles, cohering as a microscopic 
breccia, or conglomerate, are here and there mingled with 
larger and probably more recent sandy granules, presening 
their angularity and roughness from fracture ; taken from the 
debris of a well -/sin king, at the Koyal Victoria Hospital, 
Netley. 

4. Silicious or flinty granules taken from road-side stream- 
lets, (fl) more recent, and {b) of earlier date, having been 
rounded ofT and smoothed by rolling and attrition, like 
microscopic boulders. 
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VEGETABLE PRODUCTS. 
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PLATE II. 

VeyetaUe Products. 

1. Polien of Grass. 

2. „ of "Water-lily. 

3. „ of Water-plantain. 

4. „ of Eush. 

5. „ of Pine. 

6. Epidermis, parenchyma, and iibvo-vascular tissue of straw, 

7. Cuticle of Grass,* with the mycclinm of Odium moni- 
lioides, 

8. Epidermis or cuticle of Water-pkntain. 

9. Ditto of the lesser Duck-weed. 

10. Cuticle of Carex, with stomata, and some of the round 
subjacent parenchyma cells seen through it. 

11. Section of the stem of Carex, showing the large pith 
or medullary cells, and a bundle of pitted tissue and spiral 



13. Stellate tissue of the pith of the Rush, 

' The epidermia and other tissuea of graesea, aa of hay and straw, derived from 
stable manure which ia being constantly dried and powdered on everj road, anJ 
■widely cliaperaed by the wind, are very frequently present in water to which thej 
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VEGETABLE PRODUCTS. 




• Google 



PLATE III. 

Vegetable Products indicative of Contamination with 

House Refuse. 
1. Liaen fibre. 

3. Hemp. 

3. Cotton. 

5. Chip of deal or pine, with the so-called discoidal tKsui 
and the silver grain of carpenters passing at right angles t 
the wdody fibres. 
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ANIMAL PRODUCTS. 




/ 1 ! u\^'tf^^ ^'\ 
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PLATE IV. 

Aiihiial Prodncffi. 

\. {a) Ventral liooklet of Nais (a fresh-water annelid); (6j 
liberated ova of the same, often visible when the body of the 
parent has broken down so as to be indistinguishable. 

2. Spiny spicuSa of SpongiOa lacustris, [a) straight; {li) 
curved , 

3. Spicula of Spongilla finviatilis, («) birotulate ;'^ (b) simple. 

4. Part of the leg of a Cockroach, 
a. li'ore leg of Male Dytisciis, 

6. Hind leg of Gyrinus natator. 

7. Foot of a Spider. 

8. Tail of Cyclops quadricornis (male). 

9. Right superior antenna of the same. 

10. Inferior antenna of Daphnia pulex. 

11. Cast skin of Macrobiotus (Tardigrada). 
13. Head and trophi of Gnat (Culex). 

13. Portion of the Polypidum of PhimatcUa (Polyzoa). 

14. Egg {»f CriatateUa Mucedo. 



Hosted byGOOgIC 



Ho.i.db,Googlc 



Ho.i.db,Googlc 



ANIMAL PRODUCTS. 
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PLATE V. 

Animal Fro ducts for eipi to the Fresh JFater. 
1. Fibres of silk. 3. Woollen fibre. 3. Human hair. 

4. Rabbit's hair, (a) the shaft ; (i) the apex. 

5. Nucleated scale-like epithelium from the mouth, &c. 

6. Cutieular epithelium, angular ami irregular, without 
apparent nuclei. 

7. Striped muscular fibre. 

8. Tip of a feather. 

9. Barblcts of ditto, more highly magnified. 

10. Scales of Insects. Besides the Lepidotcra— namely, the 
Moths and Butterflies, numerous other iosects are fiuTiished 
with scales. Thus they form a velvety coat on the AnthracidEe 
and BombylidEe, but are more distinctly scaly on bodies of 
many of the Curculionidse, MeloIonthidEe, Clavicornes, Lepis- 
midie, PoduridEe, and on the wings of the Culicidte (Siebold), 



Hosted byGOOgIC 



Ho.i.db,Googlc 



Ho.i.db,Googlc 



BACTERIA. 






hV^-^'r ^$'-'.^^^- h.M'h'''/f fJ ii '^4 

'W ^ W feG^ 



h ".'V 
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PLATE VT. 

Bacteria. 
Micrococcus. 
a. M. prodigiosua. b. M, vaccinfe. 
d. M. ureie, e. An allied species. 

]}actekiom. 

/. B. termo, free. f/. Ditto in the zoo 
in linear series. 

I. B. liaeola, free. i. Ditto in the zoogtea for 
teria with highly refracting point. 

Bacillus. 
m. B. ulnea. n. H. siibtilis. 



M. erepusculum. 



<Ba form. /(. Ditto 
k. Bac- 



0. V. rugiila. 'p. V. serpens; 1. free, or in twin spirals, 
2, felted together. 

Spirillum, 

q. S. tenue; 1, free, 2. feited together, r. S. undula. 
s. S. volutans. 

SpiROCHiSiTA. 

t. S. plicatilis. 
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FRONDS WITH BACTERIA. 




f , — -"T" 



Muiute. Sa^^eroids in olai^aie simple, «/■ 
branched' ffotids on a sprc^ofpond- iiif,ed. 
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Pronds with Bacteria. 

This Plate represents exceedingly minute gelatinous fronds, 
with embc Ided bictcroids giow ng upon i decaj ing poitiua oi 
pond weed (Potaniogeton) Ail encrusting layer is seen at 
the bise from Tchich the little fio ids spring 

The f,ieat number tnd extieme minuteness of the mole 
culai forms of vegetable life m Lst still cl urn the -ittention oi 
Hygienists flora then possible cot ncxion n th ceitiu subtle 
t\pes of disease until our knowledge has mide -iuftiLient 
piogic<(s cithci to -icceit i leject tieii is efficient cuscs 
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OSOI LLATORIACE/E. 




NOSTOCHACE^. 
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PLATE VIIT. 

OsciUatoriace^. 

1. Oscillatoria aiitumnalis and allied species, 

2. Microcoleus repens. 

3. Lyngbya muralis. 

4. Scytonema Myocrous. 

5. Rivularia Boryana. 

Nostockaci:t£. 

1, Nostoc commune. Several fragments showing vesicular 
cells to the left, and a filameut in a gelatiuons sheath to the 
right. 

2. Trichormus musicola. The longer portion to the left 
exhibiting apermatic and vesicular cells, and the smaller seg- 
ments to the right, the effect of treatment with acid. 
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PALM E LLACE >C . 












i«* » §) 



TYPES OF DESMfDIACE/E 







.^i 










i immj '^j 



SI mmm. -^ 
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1. Microlialoa Iclithyoblahe. 3. Palmella cruenta. 

3, Coccochloris Brebissonii. (a) Development and cleavage 
of a cell resulting in two new cells, each enclosed in a new 
gelatinous coat within the primary one. (5) Multiplication 
in the absence of the moisture necessary for the production of 
the gelatinous coat, (c) Approximation, union, and coales- 
cence of two endochromes, to form a new cell, with the capa- 
bility of repeating the process with a similar cell. 

4. Hormospora (a) mutabilis, and (b) transversalis; which latter 
makes a near approach to some of the humbler Desmidiaccse. 

Types of Destnidiacea. 

1. Closterium (a) lunula, (6) moniliformis, 2. Penium 
Brebissonii. 3. Spirotsenia eondensatum. 4. Doeidium 
baculum. 5. Tetmemorua Brebissonii. 6. Micrasterias sp. 
(Fiji.) 7. Euastrum didelta. 8. Cosmarium margaritiferura. 
9. Arthrodesmus convergens. 10. Xanthidium fascienlatuni. 
11. Staurastrum gracile. 12, Didymoeladon furcigerus. 
Li. Didymoprium Grevillii, (a) front, and (i) side-view. 
11. Desmidium Swartzii, (a) front^ and (b) side-view. 
15. Sphferozosma vertebratum. 16. Hyalotheca dissilens. 
17. Aptogonum desmidium. 18. (a and i) Scenedesmus 
qiiadricornis, 19. (^) Scenedesmus obtusua, (c) S. obliquus. 
20. Ankistrodesmus falcatus. 
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PLATE X. 

Thirty-four Types of Fresh- Water Biatomacea. 

1. Epithemia tui^da. 2, Eunotia tetraodon. 3. Himanti- 
dium pectiiiale {a side, and b front view). 4. Meridion circiilare. 
5. Fragilaria capucina. 6. Denticula elegans. 7. Odontidium 
turgidum (a side, and b front view). 8. Diatoma vulgare {a side, 
and b front view). 9. Astrionella formosa, 10. Cyclotella oper- 
cula, 11. Melosira varians, 12. Campy lodiscns spiralis. 
13. Surirell a splendid a. 14. Sphynctocystis elliptica. 16. Syn- 
edra (« splendens, b capitata). 17. Coceoneis pediculus. 
18. Achnanthes minutissima. 19. Aehnanthidium microce- 
phalum. 20. Cymbella Ehrenbergii. 21. Cocconema laneeola- 
tum, a and b {a, single frustule highly magnified). 22. Gom- 
phonema acuminatum, 23. Pinnularia graudis. 24. (a) Navi- 
cula cuspidata, (i) N. sphierophera. 25. Stauroneis acuta. 
26. Gyj'osigma attenuatum. 27, Amphora ovalis. 28. Tetra- 
cyclus lacustris (a side, b front view). 29. Tabellaria floccosa 
(o side, b front view). 30. Terpsinoe musica (a side, b front 
view). 31. Mastogloia lanceolata. 32. Frustulia saxonica. 
33. Colletonema vulgare. 34, Bncyonema paradoxum. 
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V0LVOCACE>e. 
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Volvocace<s. 

1. Protococcus viridis, a, a single motile cell, anti a sta- 
tionary one undergoing cleavage of the eiidochromc j h, two 
resulting cells ; c, cleavage into four, and d, into eight new 
cells, witliiu the primary one, 2. Tetraspora gelatinosa. 

3. Goninm pectorale {a seen in face, b seen edgewise). 

4. Pandorina morum (a aide view, and b end view). 5. Vol- 
vos globator. 

Pediaslracea (Provisional). 

1. Pediastrum. a, Boryanum. b, granutatum. 
2. HydrodictyOE utriculatum. 

Apiocystacei2 (Provisional). 
1. Apiocystis Branniana (a young, b zoospore). 2. Hydro- 
cytiuni acuminatum (u, stages of growth, b, shedding zoo- 
spores), 3. Ophiocytium majua, 4. Sciadiumarbuscula(«, stages 
of development, b, complete form). 5. Chytridium 011a, on a 
filament of (Edogonium, one dehiscing and discharging monad- 
like zoospores. 6. Pythium entophytum {a, an immature 
cluster in a cell of Chlorosphsera, b, one perforating the cell- 
wall and discharging its contents). 7. Codiolum gregarium. 
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SIPH O NACE /E. 
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1. Vaucheria Ungm. 2. Purtioii more fiigSily magiiilied. 

3. Sporange and autlieridium. 4. a and b stages in the 
development of c, the ciliated spore of Vauclieria. 

5. Achlya prolifera, with its rr.ycelioid rootlets growing 
upon the dead body of a small fly. 



1. Spirogyra. 2. Zygncma. 
In all three cases the simple filament is shown at a, and 
the mode of coujug=.tion at b. 

4. Mesocarpus. 5. Stan ro carpus. 6. llhyiicluiiicma. a and 
b in the two latter figures merely indicate dift'crcnt spceics. 
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CONFERVACE,C(atl.)CEDQOONlACE>E(siid) CH/ETOPHORACE/E(e) 




i;^-.? 
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PLATE XIII. 

Confervaceee, (Edogoniacem, and Chmtoplioraceoi. 

a. Conferva floccosa. b. Cladophora crispata, c. Species 
of (Edogoiiium. d. BulbochEete setigera. e. ChEetophora 
elegana. Amongst the Diatomaeea; introduced in this Plate 
may be noticed — Long prismatic Synedrfe, TabcUaria floccosa, 
wedge-shaped and stalked GomphonemEe, with the little bent 
fnistules of Achnantbes minutissinia. A spray of poud weed 
forms the theatre of this microscopic vegetation. 
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RHIZOPODA. 

RAOIOLARIA. 




RETICULARIA 




'k.Diiflu^ia., tivo&rms. 5. ArceUa Vulcan's, fram 
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Radiolaeia. 
1. Actinoplirys; («) Eichomii ; {/>) sol.; (c) ditto young, 
3. Acanthocystis turfacea ; (a) full grown, (b) young. 
3. Clathrulina elegans. 

Retictji.aria. 
1, Gromia fluviatilis. 2. Plciirophrys amphitremoides. 
3. Amphitrema Wrightianum. 

LOBOSA. 

1. Trinema acmus. 2. Euglypha tubcrculata. 3. E, alveo- 

lata. 4. Dlfflugia {«) spinosaj (5) proteiformis. 5. Arcella 

vulgaris. 6. Cypliidiuin aureolum. 7. Amtelia, (a) ramosa, 
(h) rafiiosa, (c) young of diffiucns. 
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INFUSORIA, 
rUAQELLATA. MONADINA. 
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Infusoria. 

El.AGELLATA. MoNADINA. 

1. Monas (a) lens, {b) attenuata, 2, Cyclidmm (a) ab- 
aeissum, (5) distortum. 3. Chilomouas granulosa. 4. Amplii- 
nionas dispar. 5, Cereomonas (a) longleauda, (5) lobata. 
(1. Ilcteromita esigua. 7. Trepomonas agilis. 8. Hexamita 
nodulosa, 9. Anthophysa Mulleri. 10. llvella glsuicoma. 



1. Epipyxis utriciilus. 2. Dmohryon sertularia ; {a) normal 
state, (6) separate cell more highly magnified. 

EUGLENIA. 

1 . Colacium vesiculosum. 2. Distigma ; (a) proteus, 
{/;) viride. 3. Euglena ; (a) spirogyra, (6) viridia, (c) longi- 
eauda. 4. Amblyophis viridis. 5. Peranema globulosa. 
G. ChlorogoniuQi enchlonim. 7, Zygoselniis infequalis. 
S, Polyselmis viridis. 
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FLACE.LLAT A fCo!>i^J THECAMONADI NA , 



PERiDIN/EA. 
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PLATE XVT. 

Thecamonadina. 

1. Traclielomonas volvocina. 3. Cryptomonas globulus. 
3. Phacus pleuronectes. L Ci-umeinila tcxta. 5. Anisonema 
sulcata. 

Pekidin.ea. 

1. ChEetoglena sp. 2. CliEetotyphla armatn.; (o) end, and 
{b) side view. 3. GleDodiiiiiim ciiictum. 4. Peridinium 
einctum. 

CiLiATA. Enchelia. 

1, Acomia vitrea. 3. Gastrocliteta fissa. 3. Eiicbclys nodu- 
losa. 4. Alysciim saltans. 

Trichodina. 
1. Pelecida rostrum. 2. Dileptns folium. 3, Trachcliiis 
anas. 4. Acioeria ineuryata. 5. Tricltoda angulata. 

Keronia. 
1. HiiUeria grandiiiclla. 2. Osytrielia giiiba. 3. Urostyla 
grandis. 4. Kcrona polyporum. '>. Stylouyeliia histrio 
{\anceolata?). 

EUFTOTA. 

1. Himantophorus charon ; (a) front, and (§) side 
view. 2. Euplotes vannus, (a) front, and (A) side view. 
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CILIATA/';.,,/"y PARAM £Ci A. 
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PLATE XVII. 



Tamjimecia. 



1. Cliilotlon cueulhilus. 2. Nassula elcgans. 3. ProroAon 
teres. 4. Glaucoma sciiitillans. 5. Colpoda cucullus, 
6. Paramecium aurclia (three-quarter-view). 7. Panophrys 
crysalis. 8. Ilolophrya ovum. 9. Tracheloeera olor. 
10. Lacrymaria protuns. 

Burs AKIN A. 

1. Ophryoglena acuminata. 2. Bursaria vorticeUa. 

3. Lcucopbrys (a) patula, {b) spathula, Ehr. (Spathidium 
liyiiliimm) Du. 4. Spirostomum ambiguum. 

Urceolajuna. 

1 , Oplirydiuin versatile, allowing an animal in the extended 
state, and (ft) encysted, [b) the supposed Aeineta form. 

2. Ureeolaria pcdiculus (Trichodina). 3. Stentor cterulcus, 
with internal germs. Urocentrum turbo. 

VORTICELLINA. 

1. VorticeUa microstoma. 2. Carchcsium polypinum. 

3. Epiatylis erassicoUis. <1, Opcrcularia articula. 5. Zoo- 
thamnium arbuscula. 
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CILIATA/?ii»^"/ SYMMETRICAL FORMS. 



. 4. 



' A/f.? 



'^i/ 



CCELENTERATA HYDRiDA CORYNIDA 




SCOLECIDA 
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PLATE XVIII. 

CI LJ AT A— conlin'mi. 

Spnmetrical Forms. 

1. Ichthydium Podura. 2. ChEetonotus Lams. 3. Coleps 
hirtus. 4. Planariok rubra. 



1. Hydra viridis. 2. H. vulgaris. 3. Cordylophora 
laeusti-is. 



1. Derostomum. S. Prostomum. 3. Mesostomnm. 
4. Flanaria. 
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scolecidaa;,,,/:'/ nematoda. 






ROTIFERA 




ANARTHROPODA ANNELIDA 



V 
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PLATE XIX. 

Nemahia. 

1. Anguillula (from bilge ivater). 2, A. aceti. 
3. A. fluviatUis. 

Rotif&ra. 

1. (Ecistes crystallinus. 3. Megalotroclia flavieaus. 

3. Monoatyla quadridentata. 4. Floscularia ornata. 5. Hyda- 
tina scnta. 6, Rotifer vulgaris. 7. Erachionus amphiccros. 

Annelida. 

1. Naid ; {a) conformable with the Proto of Oken ; 

(b) sctEC, and ventral booklets. 2. Nephelis, sp. 3. Glossi- 

phonia bioeulata; 3n. a dorsal chitinous tooth-like process 

directed backwards from the eleventh segment, over a little 
pit in the twelfth. 
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ENTOMOSTRACA. 

OSTRACODA. 
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PLATE XX. 

Entomostraca, 

OSTRACODA. 

1 . Cypris tristriata, 3. Candona reptans. 3. Cythere 
inopinator. 



1. Cyclops quadricornis. 2. Canthocamptus minutus. 
3. Diaptomus castor. 

PHYLLorODA. 

1. Branchipus stagnalis. 3. Lcpidiiriia, -LeacA=Mouoculus 
Apus of Linnmus. 

Cladoceka. 

Lynceida. 
1. Chydorua sphiericus. 3. Caraptocercus macrourua, 

3. Alona quadrangularis. 4. Pleuroxus trigonellua. 



5. IDaphnia pulex. 6. Bosmina L 

7. Sida crystallina. 8. Daphnella Wiugii. 
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MALACOSTRACA. Fl >:X1 

ISOPODA. '■ AMPHIPOOA. 





ARACHNIDA. TARDIGRADA. 
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PLATE XXI. 

Malacostraca. 

Isopoda. 1. Asellus aquaticus. 

Aniphipoda. 2. Gammarus pulex. 

Arachnida. 

Tarihgeada. 

1. Emydium tcstudo. 2. Milnesiiim tardigrada. 

3. Macrobiotus Ilufelandii. 

ACAHiSA , 

1. Hydrachna globula. 2. H. geograpliica. 

3. A more globular form in which, quite exception ally, . 
eyes are present. 

4, Limuoehares holocericus, a crawling water mite. 
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INS E C TA. 
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PLATE XXII. 

Inseda. 

COLEOPTERA. 



1 . Larva of Acilius sulcatus. 

2. Larva of Gryrinus natator. 

Trichi 



3. Phryanea graiidis in its composite case. 

4. The form named Thelidomus by Mr. Swaiason, who 
mistook the little built-up case for a genuine shell, and gave 
it a place among the Helices (snails), arranged in accordance 
with the " quinary system," 

The case figured, from the Isle of Pines, S. W, Pacific, was 
made of granules of ironstone, but in some of the streams of 
New Caledonia, the retreat of probably the same species, is 
constructed of little amethysts. 

H^ClllPTERA, 

5. Pupa of Nepa (water scorpion). 

Nburoptera. 

6. Pupa of Agrion puella. 

7. Pupa of Calcpteryx virgo. 

8. Pupa of Ephemera vulgata. 

DiFTEKA. 

9. Larva of the Gnat Culex pipiens. 

Ova nv Entozoa. 

10. Of Tienia mediocanellata. 

11. Of Faseiola hepatica. 
19. Of Asearis dentata. 

13. Of Bilharzia liiematobia. 

14, Youvig of Fila.ria medinensis. 



Hosted byGOOgIC 



Ho.i.db,Googlc 



Ho.i.db,Googlc 



WELL-WATER (nETLEY). 




a, Gel&Jiiwu^' fvoniis t' . Aitiehtrodesmas. 
ivith. Bactefio'. f , DesinidiacetS'. 

b . Monadina,. g. ThecoiaoitM&na.. 

ti. Stof shaped cells i , Jiiwlena- 'dridis. 

k. Spore of Septaria,,f/iat^us). 
I . OscUlataz-ia. 
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PLATE XXIIl. 

JFell-Water {Netley). 

The suspended matters represented in this Plate were 
(htamed by setting iside a tall glass litre measure fall of the 
watci with a disc <.f gldba attached to a long ivire at the 
bDttom Dunng the fir-it twelve hours a deposit of grosser 
paiticles na^ t rmed with a delicate coating here and there 
ot the gelitinous matter -md haeteroids shown at a. In twelve 
hciis more this co'»ting hnd. hccome more consistent, and at 
the end of foity eight hours was so firmly adherent as to 
lequiie some foice to lemove it, with the mineral particles, 
lettii g spoies of ilg'C and organic debris of different kinds 
imbedded m it 

In the little bays and creeks of this gelatinous substance 
the loosened and detached Bacteria were in active motion, 
and interspersed with Monads (6) of minute size. 

Navicula, Synedra, and other DiatOma (c), were free in the 
field, or often projecting from the amorphous debris. The 
little green star-like bodies (rf) probably allied to the Tetra- 
pedia, have also been noticed in other specimens obtained 
from a deep source, and are evidently identical with those 
figured in Plate 4, illustrating the Reports made to the 
Directors of the London (Watford) Spring- Water Company 
by Drs. Lankester and Kedfern, 

The remaining objects are sufficiently explained in the 
references attached to the Plate. 
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BOG-WATER. 




a . Paj'Uch' of boy moss. 



f , Tettti^morifs. 

Il . Surirella'. 
i . Pmnalarm-. 
k , Vhmtofflena. 



e . Closi&'iain-. 

.1 .Actuiojihrys. 

O.Brown. Ve^elable- oUh: llo.t^d -y 000*^10 



PLATE XXIV. 

Boff JFaler. 

The specimen of water here representeil nas talien froai the 
swampy gi-ound near Miller's Pond, Sholing, Soutliamptou. 
It was very rich in Rhizopoda, Infusoria, Oseillatorians, and 
Desmids large and small, and the beautiful Pinnularia grandis, 
which is so plentiful in all the surrounding distriet, but 
chiefly in stagnant and impure water. 
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INDEX. 



A BRANCFIIATA, 3fi 
-*^ AcauthocjBtis, as 

habitat of, 38 
Aearin/i, 37, B4 

„ habitat, hi- 
Achlja, 8 

„ supposed to be a form of B 

trjtis Baasiwia, 37 
„ sexual sjst.ert 

oberia, 27 
„ prolifera, oharactera of, 27 
Acbljsia, 5i 
AcbnaDt.lieffi, 33 
Achnanthes, 33 
Achiianttiiilium, 33 
Acineria, J<S 
Acorn ia, 43 
Aetinophrjs, 38, 36 

„ digltata, habitat, 38 

„ discus, liabitat, 38 

„ Eichornji, habitat, 38 

„ Sol, habitat, 38 

iElshna, 54 
Ajjrion, 54 
Albertia, 48 
Alona, 53 
Alyscum, 41, 43 
Ainblvophis, 43 
Amceba, 10, 156, 39 

„ dif&ueiis, ha,bitat, 39 
„ radiosa, habitat, 39 
Amcebie, 10 

„ of minute size, 3 
Amisboids of Volvos, 10 
Amphileptus, habitat, 41 
Amphiaionas, 43 
Amphipoda, 37, 53 
Amphitrema, 39 

habitat, 39 
Amphora, 32 
Ampullaria, 56 
Anarlfopoda, 35, 36, 49 
Ancjius, S6 



Yau. 



Anguillula, 36 

„ lound 111 bilge water, 

„ aceti, 47 

fluviatilis, 47 

lrii,ioi, 47 

glutiiiis, 47 
AngnilMm, confoanded with 

plid^, 47 
AngiiilMidix, s_ 
Atiisoneina, 40, 43 
All kistrodes mite, 30 
Ankiatrodesmus, 20 
Annelids, 7, 35, 36, 
Annular duets, 7 
Annhloida, 36, 47 



:% of, 47 



defini 



n of, 35 



Ansiilosa, 36, 37, 40 

„ deriiiitiou of, 36 
Annulose animals, 7 
AnodoD 56 

Autle daorChara 31 
Authopl ysa 42 
Ap ocj tacete 12 

cha acters 35 

tl Palmel- 



Jll 



Tt 



Ja le fo 
nenoe 25 
da he t o of 36 



i 5i 



4pt f. 
Apus.;5.- 
Aquatio Algie, 11 

„ sYsteniatic arrangement 

of, 11 
Arachmda, 35, 37, 53 
Arcella, 10, 39 

„ aouleata, habitat, 39 

„ dentata, habitat, 39 

„ Tulf;afis, habitat, 39 
Artemia, 59 
Arlhrodesmus, 20 
Arthi-opoda, 35, 51, 37 
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Asellus, 37 


Candona, 51 


„ aquaticus, characters of, 53 


Canthocamptas, 51 


habitat, 53 


Carbon, sourceof, in Aquatic Plants,3 




Carchesium, 45 


(bivalves), 5G 


Car^ienter, Dr., P.E.S,, Orders of Rhi- 




zopoda adopted bj him, 38 


Astrionella, 22 


CeU-sap, 6 


Atas., 37 


Ceralophjlliim, 39 






PACILLUS, species of, 13 
D Bacteria, 6 




Ch^toglena, 43 






movements of, 14 


larus, 43 


and the putrefactive 


Ch^t^phorfl, 30 


process, 15, 33 


CkalophoTacei^, 13 


ofCohn, 13, 13, 15 


„ cliaracters of, 30 


Bactenacea;, 3 12 


„ Zuoaijores of, 30 


afljD.iy of, to the Oscilla- 


hahitat of, 33 


tonins, 3 


Chietotjphia, 43 


„ alliance of Palmellaceas 


Chalk water, 4 


with, 3 


Chara, Antherozoids of, 31 


(Bacteria of Cohn), 11 


„ stem of, 31 


„ in relation to Lvngbja, 17 


Chai'aceffi, 13 


Cactenforni hodiea in gelatinous 


„ characters of, 31 


Ironds 3 


Chilodoo, 4t 


Bacterium, species of, 13 


Chilomonas, 43 


ttimo, 16 


Chlorocoecum, distributed bjraiaa,33 


„ Zooglcea form, 14 


Chlorogooium, 43 


„ minuteness of re- 


Chromoeeuous Bacteria, 13 


produetive particles of, compsred 


Chydorus. 53 


with those ol liyuj^hya, 17 


Chjtcidiuni, 36 


B itrachospermaeete, 13 


„ parasitic and colourless, 27 


characters of, 31 


Cilktu, 36. 40 


habitat of, 34 


„ deHued and classified, 41 


Batracboanermum 31 


„ classification of, 41 


Bdelha, 49 


their imporl in waters, 41 


Bivalves (Lamellibianehiata), 56 


Cladocera, 37 


Bog mosa (Sphagnum), 7 


„ definition and arrange- 


Bosmma, 52 


ment, 53 


BracAton^.,, 43 


Gladophora, 28 


Brachionus, ii 


species of, 28 


ampbioeros, 49 


gloinerata, habitat of, 39 


Branchopoda, 51, 62 


crispata, habitat of, 39 


classification oF, 53 


Clathrulina, 38 


Branohipna, 37, 52 


habitat, 38 




Clay, 5 


setigera, 30 


Clostericffi, 20 


Bumria, 41,44 


Closteriuni, 30 


Bursonna, 41 


Coccochloris, 19 


classification of, 44 




„ liibitu of some, 43 


„ prohablj mistaken for 




thegonidiaof Lichens, 19, 33 


riALCIUM Carbonate, 4 
\J Camptocercns, 53 


Coocooeideie, 33 


Coocoueis, 33 


CanipjlodiBCuB, 33 


Cocoonema, 23 
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Codium amphibiorum, 33 

Ctelastjum, 24 

CfflLEHTEKlTA, 36, 45 

„ deftiiition of, 35 

„ occurring in fresh 

waters, 45 

" CfflsosABC," 46 

Cobn's, Dr., Ciaasiflcatiou of Bacte- 

„ R«searclie9, 15 

Colacium, 4S 
Gokaplera, 37, 54 
Coleochfete, 30 

Colejjs, 15 

Colietonema, 33 
Colpoda, ii 
Confersa, 98 

„ simple filaments of, 28 

„ Bombjcina, babitat of, 29 

„ floCROaa, babital of, 29 
Confervaoete, nliaractprs of, 28 

„ segmentation of, 16 

genera of, 28 
„ Habitat of, 33 

Conferrte, 16 

„ confounded with Lyngbja 
muralis, 17 
Coniferffi, 7 
Copepoda, 37 

„ definition ajid arrangement, 
51 

„ habitat of, 51 
Cordjlophora, 36, 45 

„ oliaraoters of, 46 

„ lacustris, 46 

„ ri^ularis, 46 

Coiynida, 36, 45 

„ charaetera of, 46 
Cosmariere, 90 
Cosmarium, 20 
Cotton, 7 
Cristatella, 37 
Crisia/elltda, 55 
Cmmenula, 43 
Crustacea, 35, 37, 51 
CrjptomonHS, 43 
Crystalline forms, 5 
Culei, 37 
Cjclas, 37, 56 
Cjeiidium, 40, 43 
Cgclopida, 51 
Cjclops, 37, 51 
Cyolotella, 23 
Cjmbeila, 33 
Cjiiibelles, 22 



Cjphidiuni, 39 

„ areolum, habitat, 39 
(kpridm, 51 
Cypi-ia, 37, 51 
Cjtena, 56 
Cjtbere, 51 
CylAericla, 51 

DAPHNELLA, 53 
Daphnia. 37, 52 
Dapknidix, 59 

Dead, or decayinif orsanie matter, 
„ VegetaUe matter. 6 
„ Animal matter, 7 
Denticula, 93 
Derostomum, 47 
Deaniidiaceie, 3, 11 

„ characters of, 19 

„ ciasaificalioii of, 30 



Desmidium, 30 
Desmobacteria, 13 
Dialjtio currents, 10 
Diapiomiia, 51 
Diaptomus, 51 



Diatom WLd-, 3, 11 

„ movements of, 14 

characters of, 30 
„ genera of, 21 

„ classihcation of, 23 

„ minne and aquatic, 33 
„ diutiibution of, 33 

DiJymoeladon, 2 J 

DHiymohebs,3 

Difflugii, 10 39 

„ oblonga, habitat, 39 
„ proteiformis, habitat, 39 

Dileptus, 43 

Dinobr^na, 40 

„ clasaifloation of, i2 

Dinobryon, i3 

hiptera, 37, 54 

Discoidal tissue of Pine, 7 

Discoloration of water, causes of, 3 

Distigma, 42 

Docidium, SO 

Dotted and pitted tissue, 7 

Draparnaldia, 30 

Duckweed (Lemna), 7 

Dujardin's appendix of symmetrical 
Ciliala, 45 
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Dujaidin's arrangement of lufmoria, 
40 
„ arranpemeiltof Bo/i/ej'a, 48 
Djtiscus, 37, 54, 55 

T]DRIOPHTHALMJTA, 52 
■^ Birga of Eutozua, 8 
Elopliorua, 54, 55 
Emjdium, 53 
Eackelia, 41 

„ habitat, 41 
„ classification of, 43 
Eiicliel5S, 41. 43 
Enojouema, S3 
Endochronie, 6 

„ cleavage, in Oscillate rieie, 

16 
„ „ in ConfervacctE, 

16 
EttopKdm, parasitic Nematodes, 47 
Enteroniorpba Intestinal is, 35 
SntomoitTaca, 1,'il 

„ with parasiiic Vorti- 

cellina, 41 
„ desi.'iri{ition of, 5]. 

Epipjxls, 40, 41, 43, 45 
Epitfielial scales, 8 
Epithelium from the cutaneous sur- 

„ from the mouth, 8 

Epitliemia, 'JS 
Euastrum, SO 
EucAlaaidola, 49 
Euglena, 10, ¥), 43 

„ viriiiisj habitat, 41 
Ssj/lenia, 40 

„ clHssifloation of, 43 
Eugiypha, 10, 39 

„ tuberculata, habitat, 39 
Eunotia, 22 
EnnoticEe. 22 
Muplota (Bhr.), 41 

„ olassiSeatioQ of, 43 
Euplotes, 41, 44 

FEATHER, 8 
Eibres of labrics, 7 
„ of silk, 8 
„ of wool, 8 
Eilamentous Algce, niiniite, 3, 14 
I'ission in Coceochloris compared with 
t!ie Destiiidiaoete and Diato- 
macete, 19 
„ in Palmellaeete, 19 
Flagellata, 9, 36, 40 



Mugellaia defined, 40 

„ cliisiilication of, 40 

Eloacularia, 48 

„ oriiata, 49 
Fragilaria, 32 
rcagilarieie, 23 
Freshwater Algie, 11 

„ „ distribution of, 33 

„ „ notes on the hftbitat 

of, 32 
Polypes, 35 
„ Folyzua, habitat, 65 

Erastule of DesHiidiacete and Diato- 

macete compared, 31 
Frustulifl, 33 
Fungus- life associated with simple 

decay, 15 
Furcularia, 48 

GAMMARUS, 37 
„ cliaracters of, 53 

„ flu viat ills, 53 

Qasteropoda (univalves), 37, 56 
Gastrochtela, 43 

Gelatinoas frond of "V olvocaceEe, 9 
Germ cells of Cliara, 31 
Gerria, 54 

„ lacustris, 55 
Go m phone ma, 33 
Gomplionemese, 33 
Go II 10 met ry, S 
Goiilam, 23 

„ union of the cells of, 34 
„ audVolvox,uiiionol'tlie_cells, 
q f il t I age, 34 
G last d a, 46 
r n pi 46 

CI coma 44 
( I od m 40 41 
( ! b I f a a, 31, 33 
Gl pi 3f 49 

t g a, 10 
G a, 3b 39 

fl 1 1 habitat, 39 
h I a, h bitat, 39 
Cv la f 5 
fj 54 5 

Gj gm 

HABITS of Aquatic Insects, 55 
Hair of Rabbit, 8 
Halteria, 41,43 
Haziness, detection of, 4 
, Hmipiera, 37, 54 
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Hemp, 7 

Heteramita, 43 

Heteroceccua, 54 

Hexamira 43 

Hicks, Dr. B., r.R.S., researches of, 1 
„ „ on the Diamor- 

phosis of Lynubja muralis, 17 

Himantidium, 22 

Himantophorus, 41, 43 

Sippocrepia, 37 

Hirudtnea, 36 

„ oharaotera of, 49 
„ elassiSeaiion of, 49 
„ habitat, 49 

Hirudo, 49 

Holophyra, 44 

HolofToeha, 49 

Hormospora, 19 

Human hur, 8 

Hjatotiieca, 30 

Hjdatina Senta, 49 



Hjd, 



(,49 



Hydrteiia, 54, 55 
Hjdcaohna, a ^enus of Water-mites, 
37,54 
„ geograpbica, 54 

„ glolmla, 54 

M^dracknea, water-mites, 54 

„ movements of H. globula, 

64 
Hjdra, 3fi, 45 

„ classiScatJon of apeciea of, 4& 
„ attenuata, 46 
„ fosca, 45 
„ tiridis, 46 
,. Tuliiaria. 46 
„ habitat of, 46 
Eyikida, 88, 45 

„ characters of, 45 
Hjdrobia, 56 
Hjdrocytiam, 36 
Hjdrodictjon, 24 

„ related to Pediastrum, 

95 
Sgdroidn, 36, 45 
Hjdroaietra, 54 

„ stagnorum, 55 

Hjdrophilus, 54, 55 
Et/drozoa, 35, 36 

JCHTHYDINA, 49 
■'- Ichthjdium, 45 

„ podnra, 49 

Infvndibulata, 37 
Infusoria, 31, 31, 36 



Infusoria, Orders of, 40 

„ first order of, 9 

„ or flagellata, 40 

„ ari'Hiiged after Dujardiu, 40 
Imecta-, 35, 37. 54 
hopoda, 37, 53 



K' 



EEONA, 41,43 

„ polyporum psrasili 
Hydr^, 46 



„ classiBcatioaof, 43 
„ b.ibitat, 41 
Kirby anti Spence. tlieir notice of the 
aijuatio lai'Vffi of insects, 54 

LACRTMARIA, 44 
Lamarck's genus Stylaria, 50 
LameUibraiicMata (Bivalves), 37, 56 
Larvte ol aqualie insects, 7 
Lppidoplera, 54 

„ scales of, 8 
Leptothris ochrea, 3 
Leucopbrys, 41, 44 
Lejdie, Cilio-crustaceans of, 48 
Lihellula, 37, 54 
Limntea, 56 
Immades or Pcesh-water Poljzoa, 35, 



„ Plaiils, 11 
Lo6osa, 30, SS 

„ definition and classification of, 
39 
Lophp-opodu. 51 

„ claaaiflcation of, 51 

Limliriciiii, 50 
Lyitceida, 52 
L,„sbj., 15 

„ iii relation to Bacteriacete, 

J7 
„ referi'ed to the Oacillatotiana, 

17 
„ in relation to UlvaceiB, 17 
„ muralis confounded with 
Conferva), 17 
Ljuglijeie, 15 

MACROBIOTUS, 37, 53 
Mulacuslraca, 37, 53 
Mail, 5 
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Maslogloia, 29 
Megalotroclia flavicans, 49 
Megalotrochsa, 49 
Melanja, 56 
Meliceria, 48 
Mflosira, 23 
MelosireiB, 23 
Meridion, 33 
MeridionesE, 29 
MeaocarpuE, 38 
Mesoatomum, 47 
Minrasterias, 30 
MicrobaRleria, 13 
MiorocoGcua, 13 

„ species of, 13 

„ resembled by 
of minnte filameatary species, 16 
Mierocoleus, 35 
MiorobaloB, 19 

„ frond of, 14 

lIicro5CopicKl Mineralogy, 5 
Hilneaium, 53 
Mineral matters, 4 
MoLLUsOA, 37, 56 

„ deflcition of, 36 

„ proper, 35, 37 

„ sbort note of, 56 
Mollmcoida, 35, 37, 55 
Mosadina, 40 

habitat, 41 

„ classifloation of, 43 
Monas, 40, 42 
Monormia, 18 

Monostjia quadridentata, 49 
Momtrocha, 49 
Movement, spontaneous, 10 

„ kiJids of, exhibited by Pro- 
topbyta and Protozoa, 10 

'XTAIDIDM, 50 

-*■' „ speck-like eyes of, 60 

„ how known from the 

larvce of insects, 60 
Nais, 36, 50 
Nassula, 44 
Naacoris, 64 
Navicella, 56 
Navicula, 22 
NavicuieiB, 23 
Nematetmia, 36 
Kematoda, 35, 36 

„ characters of, 47 
Nematodes, minute parasitic, 47 
Nemeriida, 47 
Nepa, 64 



Nephelis, 49 
Nerila, 56 
Nearopiera, 37, 54 
Kimptiula, 54 
Nitdla, stem of, 31 
Witzschia, 32 
JJostOo, 18 

„ vermcosum, Thuret on, 18 
Nostochaceffi, 11 

„ characters of, 17 

classification of, 18 

„ reprodnclion of, 18 

Notonecta, 37, 54, 55 
Muculeaof Lara, 31, 33 



CEdogouiaoeie, 13 

„ cliaracters of, 99 

QSdogonium, simple fllament of, 30 

liahitat of. 30 
Oken's genua Proto, 50 
Oligockata, 36 

„ or Seftire^'c, character of, 50 
habitat, of, 50 
Otiiscidte, aquatic iartte of, 53 
Opereularia, 45 
OphiocYtium, 36 
Opbrjdiiim, 44 
Ophryogiiena, 44 
Oscillatoria, 15 
OscillatoriaceEe, 3, 11 

„ characters of, 16 

„ classification of, 15 

„ allied to Nostoohaccse, 

16 
„ ubiquitous, 33 

Oacillatoriea;, 15 

size of, IB 
„ minute segments of, 

resembling Micrococcus, 16 
OficiUatorians, 6, 14 

„ altitudinal range of, 33 

Ostracoda, 37 

„ defmitioQ and arrauge- 

habitat,'51 
Ova of Ent(.zoa, 8 
Oiytrielia, 43 



J. „ frond of, 14 

Palmellacea!, 11 

„ characters of, 18 

„ classificutioa of, 19 
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Palmellaoeas, limits or, 19 
fission in, 19 
„ some referable to Yolvo- 

„ di5tributioiiof,bjraiiis,32 

Paludioella, 37, 55 
Paludiiia, 37, 56 
Fandorina, 33 
Fanoplirja, 44 
Fiifameda, 41 

„ habitat, 41 
„ olassiBcation of, 44 
Paramecium, 10, 36, 41, 44 
f arnua, 64. 55 
Particles of ChaSk, 5 
Pathogenous Bacteria, 13 
FediastraceEB, 13 

„ c I aasifi cation of, 24 

Pediastrese, relatioushi|i of, to Desnii- 

diacece, 24 

„ aiid Hydro diet jon asso- 
ciated provisionally, 34 
Pediastrum, 24 
Pelecida, 43 
Peoium, 20 
Feranema, 36, 40, 43 
Peridinaa, 40 

haliitat, 41 

„ classification of, 43 
Peridinium, 10, 40, 43 
Peroxide of iron, 3 
Phacus, 40, 43 

habitat, 41 
PhitodiK^a, 4<J 
Piiryganea, 37, 54 
Fhi/lielolieiaiAa, 55 
Fhylhpoda, 37 

„ deGnition and arrange- 

ment, 50 
habitat, 52 
Phjsa, 56 
Pionnlaria, 22 
Pisidium, 56 
Planaria, 36, 47 
Flanarida, 47 

„ classification of, 47 

„ habitat, 47 

Planariok, 45 
Plauorbia, 37, 56 
Platyelmm, 36 
Pleurocarpus, 28 
Fleuronema, 41 
Pleurophrys, 39 

habitat, 39 
Pluraatella, 55 



Plvmatellidip, 55 



Pieii 



s, 52 



" Poljuarj," 46 

Pol.vselrias, 42 

Polytrooha, 49 

pDlyzoa,''i1 

„ fresh-mater, habitat, 55 

FolgzoanuM of the Idmniades, 56 

Pond-weed (Potamogetou), 7 

Pricaordial utricle, 6 

„ in Confervaoete, 16 

„ Oseiliatorie*, 16 

Prorodon, 44 

ProroiiaTK-Aia/a, 37, 56 



I, *7 



Frotoeoocns, 3 J 

hfe historj of, 23 
„ compared with Volvo)t,33 

„ Tolrox compared, with 

„ Pedia&truin and Hjdro- 

dicljon, 33 
„ in(/)mplete cleavage of, 34 
Protophyta 9. 10 
Frotozoi, 9, 36, 38 

„ defimtjou of, 34 
Protozooti, 9 
Pseiidopodia, 10, 38 
FulmomJer«, >7, 56 
Fjthmm, 2b 

„ parasitic and coloui-less, 37 



DAmOLARlA, 36, 38 
■'-'' „ defined and classi- 

fied, 38 
R^natra, 54 
Retieularia, 36, 38 

„ defined, 38 

„ classi6ed, 39 

31. 3r., 38 

excluded from Infmoria, 
40 
KliizocloQium, 23 

„ species of, 28 

„ rivulare, liabitat of, 3!) 

Rhynchonema, 28 
Rivularia, 15 
Bivularis, 15 
Rotifer, 36, 48 

,, vulgaris, 49 
Eotifera, 3, 35, 35 

„ resemble Entomostrasa, 48 
„ characters of, 48 
„ Elirenherg's olassilieatiou of, 
48,49 
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